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The relationship of diabetes mellitus and syphilis occurring in the 
same patient has for several decades been a frequent subject of discus- 
sion by clinicians in all countries. In the latter part of the nineteenth 
century much was written to the effect that syphilis was either the sole 
cause or a frequent cause of diabetes mellitus. Many physicians con- 
sidered diabetes mellitus to be a so-called parasyphilitic disease. The 
discovery and adoption of serologic tests rapidly dispersed notions of 
parasyphilitic diseases, and the application of laboratory tests for deter- 
mination of urine and blood sugar values greatly clarified the situation 
found in true diabetes mellitus.’ 

Two excellent papers concerning this problem have appeared in the 
literature. Labbé and Touflet,? in France, and Lemann,® in the United 
States, thoroughly discussed the subject. In addition, Rosenbloom * 


*Fellow in Diabetes Mellitus and Medicine, George F. Baker Clinic, New 
England Deaconess Hospital, 1938 to 1940. 

+ From the statistical department of the Metropolitan Life Insurance Company. 

1. The subsequent use of the word “diabetes” alone is to apply only to diabetes 
mellitus, and the word “diabetic” is used in reference to patients having diabetes 
mellitus. 

2. Labbé, M., and Touflet, H.: Le rdéle de la syphilis dans l’étiologie du diabéte, 
Ann. de méd. 13:367-382 (April) 1923. 
3. Lemann, I. I.: The Relations of Syphilis and Diabetes to One Another, 
Am. J. Syph. 13:70-112 (Jan.) 1929. 

4. Rosenbloom, J.: A Study of the Relation Between Syphilis and Diabetes 
Mellitus, Am. J. Syph. 5:634-642 (Oct.) 1921. 
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reviewed the literature and listed many references. In neither the 
generally used American medical textbooks nor the systems of medicine 
is there, however, more than an occasional comment on coexistent 
diabetes and syphilis. Of the syphilologists, Stokes ® and Moore ® both, 
comment briefly on the subject and are in accord, the latter stating that 
though syphilitic diabetes is a great rarity, the association of diabetes 
and syphilis is frequent. 

The primary purpose of this paper is the analysis of 258 cases of 
proved true diabetes mellitus, in which there is also proved evidence 
of syphilis.’ So far as we know this is by far the largest group reported 
in the literature. Such a study we regard as being of much value, as 
contrasted with the large majority of isolated reports in the literature 
in which there are only meager details and short follow-ups of a single 
case or of a few cases, with the result that the cases are entirely 
inadequate for a proper evaluation. If syphilis, which is a disease 
supposed to infect eventually “1 in 10” people in this country, has any 
etiologic relationship to diabetes, a disease which has become the ninth 
chief cause of death in this country, we know that a study bringing any 
light on this possible relationship will be of value, and therefore we 
present our large series of cases which have been subjected to close 
critical analysis. Incidentally, though the fact does not necessarily 
signify any relationship between syphilis and diabetes, of all the countries 
in the world, only in Norway (and to a less extent in certain other 
Scandinavian countries) has there been a reduction in diabetic mortality 
in recent years, and in a similar period in Norway the incidence of 
syphilis has been reduced 90 per cent. 


CRITERIA FOR ASSUMING THE EXISTENCE OF 
SYPHILITIC DIABETES 


Various authors generally mention the 4 postulates given by Troller * 
which must be complied with before diabetes may be assumed to be 
the result of a syphilitic infection : 

1. Diabetes must appear subsequent to the syphilitic infection. 

2. Diabetes should appear at the same time as other syphilitic mani- 
festations. 


5. Stokes, J. H.: Modern Clinical Syphilology, Philadelphia, W. B. Saunders 
Company, 1934. 

6. Moore, J. E.: The Modern Treatment of Syphilis, Springfield, Ill., Charles 
C. Thomas, Publisher, 1933. 

7. This paper was originally prepared not only as a report of our own cases 
but also as a review of the literature. Because of the resultant great length it has 
been greatly condensed. 

8. Troller, D.: Essai sur le diabéte sucré syphilitique, Thesis, Paris, no. 138, 
1905. 
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3. Antisyphilitic treatment alone should cause the disappearance of 
both the syphilis and the diabetes. 
4, Antidiabetic treatment alone should be ineffective. 


Kitchell ® made important comments on these postulates. He pointed 
out that proving the first postulate is difficult, as the symptoms of syphilis 
may be overlooked in the patient until the more distressing picture of 
diabetic acidosis supervenes. Regarding the second postulate he pointed 
out that in these days of serologic diagnosis of syphilis it is not neces- 
sary to have syphilitic manifestations to make a diagnosis of syphilis. 
As regards the third postulate, adequate antisyphilitic treatment should 
result in a fairly prompt improvement of syphilitic diabetes and should 
be ineffective on diabetes not caused by syphilis. Failure in the anti- 
syphilitic treatment of some authors has led them to conclude wrongly 
that the diabetes did not improve because of the permanency of pan- 
creatic fibrosis produced by syphilis. Though such a state could be 
possible if syphilis does cause diabetes, it is certainly a great mistake 
to apply such a blanket-like presumption to all cases. One must not 
forget that it is perfectly possible that both diabetes and syphilis can 
be coexistent diseases without any pathologic relationship whatsoever. 
It is only reasonable that for proof of the third and fourth postulates 
the patient should be on a standard regimen. Certainly a patient should 
be in a state in which the glycoregulatory mechanism and balance are as 
constant as possible, that constancy being brought about with diet and 
with insulin if necessary. Then only should antisyphilitic treatment be 
introduced. When these conditions have been fulfilled and if there is 
disappearance of the diabetes or evidence of marked improvement, one 
might rightfully conclude that the syphilis was related to the diabetes 
and that antisyphilitic treatment cured or ameliorated the diabetes. As 
early as 1906 Naunyn *° pointed out that the mere fact that a diabetic 
patient improves with antisyphilitic treatment is not too significant, 
because a diabetic patient will improve with treatment of any com- 
plicating coexisting disease. Furthermore, even if the diabetes does 
improve with treatment of the syphilis, it does not mean that syphilis 
caused the diabetes unless the other manifestations of syphilis in the 
body also improved. Practically no case in the literature fulfils these 
requirements even in small part. The various authors pay little or no 
consideration to (1) the fact that antidiabetic treatment is frequently 
instituted simultaneously with the antisyphilitic treatment, either pur- 
posely or unwittingly ; (2) the quick response that many diabetic patients 
make with the first antidiabetic treatment ; (3) the very important factor 


9. Kitchell, J. R.: Syphilitic Diabetes, Pennsylvania M. J. 41:587-589 (April) 
1938, 
10. Naunyn, B.: Der Diabetes mellitus, Vienna, Alfred Holder, 1906. 
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of the reduction of weight, commonly overlooked in the amelioration of 
diabetic symptoms, and (4) the even more important factor that cases 
must be followed for a long period, even several years, as will be subse- 
quently described in our criteria for cure. 


PATHOLOGIC CHANGES 


Pancreas.—Syphilis might produce diabetes in a variety of ways, 
and naturally the first way that comes to mind concerns involvement 
of the pancreas. Boyd * in a few lines summarized the situation. 


In congenital syphilis the pancreas often contains large numbers of spirochetes. 
The acini are poorly developed, their place being taken by cellular connective tissue. 
Acquired syphilis [in the pancreas] is uncommon and usually takes the form of 
diffuse fibrosis. A gumma of the pancreas is extremely rare. 


It is unlikely that an isolated gumma could ever produce diabetes. 
Probably only a generalized sclerosis nearly destroying the whole 
pancreas could be the cause of diabetes. The islands of Langerhans 
are affected in two ways. The most important is perivascular and inter- 
stitial fibrosis, but there is also obliterative endarteritis. Destruction of 
the islands is one of the last changes to be brought about. Accordingly, 
it would seem improbable that diabetes could be a manifestation of early 
syphilis, and it would be unlikely even in the so-called secondary stage. 
Because of the nature of the destruction of the islands, it is improbable 
that return of function could occur after institution of antisyphilitic 
therapy. Regeneration of the islands is known to take place, as Warren 
has shown in islands damaged by agents other than syphilis; but in an 
old syphilitic process, which is more of a chronic choking process in 
contrast to an acute toxic agent, it is not likely that regeneration would 
occur during the course of antisyphilitic therapy. 

The observations of Warthin ** have for years received little con- 
sideration and have never been confirmed, but at the time of their 
presentation they seemed so important in the problem of combined 
syphilis and diabetes that they must be presented. In 11 of 12 cases 
of diabetes coming to autopsy, he found changes which he attributed to 
syphilis. No other pathologist has been able to confirm similar observa- 
tions. Warthin did not assert that diabetes was the result of syphilis 
but stated : 


If it is true that a chronic interstitial pancreatitis is the most common patho- 
logical finding in the pancreas in diabetes, it seems very likely that syphilis is 


11. Boyd, W.: A Textbook of Pathology, ed. 3, Philadelphia, Lea & Febiger. 
1938. 

12. (a) Warthin, A. S., and Wilson, V.: The Coincidence of Latent Syphilis 
and Diabetes, Am. J. M. Sc. 152:157-164 (Aug.) 1916. (b) Warthin, A.: The 
New Pathology of Syphilis, Am. J. Syph. 2:425-452 (July) 1918. 
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the most common cause of interstitial pancreatitis, but not necessarily the only 
cause. Syphilitic pancreatitis may be a common cause of diabetes if it can be 
shown that interstitial pancreatitis is the essential pathology of diabetes. 


Liver.—Labbé and Touflet? discussed the possibility of syphilis 
being able to produce enough damage in the liver to cause a kind of 
diabetes and disproved the cases they collected in the literature. Cer- 
tainly such cases must be very rare. A case of this sort would not be 
one of true diabetes mellitus but rather an instance of a type of glycosuria 
resulting from inability to store dextrose properly in the liver. 


Nervous System.—It is possible that syphilitic involvement of the 
brain and the hypophysial region could produce glycosuria, but this 
might not be true diabetes. Other than the meningitis there could 
be arterial involvement in the nerve tissue. Changes produced in the 
brain or medulla or spinal cord might in some way interfere with the 
neurologic part of dextrose metabolism. Various authors ** discuss 
possible cases, but none of the cases are conclusive. Proof of such dis- 
turbances would be almost impossible to give. Transitory glycosuria 
sometimes found with various types of lesions of the central nervous 
system certainly does not mean true diabetes. The literature in recent 
years has not yielded any conclusive case reports. Incidentally, the 
polydypsia and polyuria without glycosuria of diabetes insipidus have 
sometimes been thought to be due to syphilitic involvement. In our own 


cases of diabetes with syphilis we have had no cases of diabetes insipidus, 
though the two diseases have been known to occur together, there having 
been at least 2 cases of nonsyphilitic coexistent diabetes insipidus and 
diabetes mellitus in the whole diabetic practice. 


Endocrine Glands—Labbé and Touflet* mentioned that in some 
cases diabetes is found in association with endocrine disturbances, such 
as exophthalmic goiter, acromegaly and possibly some adrenal dysfunc- 
tions. They believed that if such combinations occurred and were due 
to syphilis of the endocrine glands, then there would be a new category 
of syphilitic diabetes. They had never seen such a condition. 


Autopsy Reports—Warren,* in his series of 486 autopsies on 
persons with diabetes (the largest series in the literature and chiefly taken 
from our practice), did not find a single pancreas in which he felt 
syphilis was responsible for the diabetes. Occurrence of syphilitic 
lesions in other organs was rare. There were only 2 diabetic patients 
dying as a result of syphilis. In 1 with diabetes of three years’ duration, 
there was a syphilitic tracheal ulcer, and in the other, with diabetes of 


13. Labbé and Touflet.2, Lemann.? Rosenbloom.* 


14. Warren, S.: The Pathology of Diabetes Mellitus, ed. 2, Philadelphia, 
Lea & Febiger, 1938. 
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three months’ duration, an abdominal aneurysm had ruptured. He felt 
that his diabetic material was apparently different from that of Warthin. 

Simmonds ** was cited by Lemann* as doing 300 autopsies on 
diabetic patients. 


Changes in the pancreas of a nonsyphilitic nature were apparent in about 90 
per cent. Two cases of gumma of the pancreas were found and one died of 
myocarditis gummosa and one of tabes. In three diabetics with syphilis the pancreas 
was small, weighing 26 to 36 grams and was adherent to the surrounding tissues 
being of fibrous structure in which bean-sized remnants of gland tissue were recog- 
nized. He considered the fibrotic atrophy to be a result of preceding syphilis. 
In the 300 cases, syphilis was found in only 20 instances. In 17 of these there 
was no evidence that the syphilis and diabetes were dependent one on the other. 


Seyfarth *° was also cited by Lemann as having performed 289 autopsies 
on diabetic patients. In only 26 were there syphilitic changes in the 
organs. 

CASES IN THE LITERATURE 


Certain reviews ** have given case reports in great numbers. The 
facts concerning the majority of them have been so meager that 
reviewing them is not worth while. All too often the diagnosis of 
syphilis is a difficult one to make, and it was even more so before 1907 
and the introduction of the Wassermann test. Similarly, with patients 
with glycosuria comparatively little was known about the disorder until 
the general introduction of blood sugar analyses about twenty-five years 
ago. A further significant point is that the whole picture of diabetes 
was changed when the use of insulin was generally adopted about 1923, 
when important changes were made in dietary schemes. Practically no 
case in the literature would satisfy Troller’s postulates or withstand 
very critical judgment. To conserve space, our review of the literature 
in recent years, both American and foreign, has been omitted except 
for a few important cases. 

Paullin and Bowcock ** reported an unusual case with significant 
results of dextrose tolerance tests. 

The case is that of a single 21 year old woman with a positive Was- 
sermann reaction and a normal history, the syphilis supposed to be of 
congenital origin. There was 1.1 per cent of glycosuria and diacetic 
acid on the first visit. Antisyphilitic therapy was carried out almost 


15. Simmonds, M.: Diabetes and Syphilis, Arch. f. Dermat. u. Syph. 132: 
235, 1921. 

16. Seyfarth, C.: Neue Beitrage zur Kenntnis der Langerhanschen Inseln im 
menschlichen Pancreas und ihrer Beziehung zum Diabetes mellitus, Jena, Gustav 
Fischer, 1920. 

17. Paullin, J. E., and Bowcock, H. M.: Treatment of Syphilis Coexistent 
with a Condition Simulating Diabetes, J. A. M. A. 82:702-705 (Nov. 1) 1924. 
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steadily for about two years. Gradually, the dextrose tolerance test 
approached normal, and she was able to take a general diet without 
glycosuria. The determinations of fasting blood sugar gave normal 
results. The Wassermann reaction remained positive. Even the original 
abnormal curves were not typical of diabetes, since the rise of the level 
of blood sugar in the first two hours was not sustained as in true 
diabetes; the authors did not state, however, that the patient had true 
diabetes. 

Elmer and Kedzierski,’* in an excellent paper, brought out several 
new thoughts. In 1 of their cases glycosuria disappeared and the blood 
values returned to normal after antisyphilitic treatment but a dextrose 
tolerance test showed diabetes still to be present. A second of their cases 
practically fulfils all the criteria for cure. In this case antisyphilitic 
treatment caused disappearance of glycosuria, reduction of blood sugar 
to normal levels and restoration of normal dextrose tolerance. So far 


TasLe 1.—Dextrose Tolerance Tests in a Diabetic Patient Before and After 
Antisyphilitic Treatment * 


Sugar Sugar Sugar 
April 1921 January 1923 July 1923 
“Urine, Blood, ‘Urine, Blood, ‘Urine, Blood, 
Gm. per Cent Gm. per Cent Gm. sper Cent 
0.08 0 0.10 
0.28 +t 0.17 
0.20 +t 0.17 
0.18 0 0.16 
0.06 0 0.10 


* The case was reported by Paullin and Bowcock.*? 
+ The greatest amount excreted was 0.35 Gm. 


as they knew this was the first case in the literature conforming to such 
standards. However, at the end of the first half-hour in the dextrose 
tolerance test the blood sugar content was 185 mg. per hundred cubic 
centimeters, which is higher than our critical level of 170 mg. per 
hundred cubic centimeters. They recognized this slightly extra high 
elevation and pointed out that at the end of one hour the blood sugar 
level went below normal, a process which would not occur in a diabetic 
patient. Therefore, they were perhaps justified in concluding that they 
were not dealing with a diabetic patient with syphilis but with a syphilitic 
patient with diabetes. In their comments they pointed out the fallacy 
that many authors start out with the belief that nonsyphilitic diabetes 
is never cured and therefore that any diabetic patient who is cured is 
syphilitic. 

18. Elmer, A. W., and Kedzierski, J.: Valeur du traitement spécifique dans le 
diagnostic du diabéte syphilitique, Ann. de méd. 24:332-339 (Oct.) 1928. 


Time, 
Minutes 
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Kitchell ® reported on “50 patients with a positive blood Wasser- 
mann reaction and undoubted diabetes as shown by both blood and 
urine studies.” Thirty-one of these patients had no antisyphilitic therapy 
or an obviously inadequate amount of medication for any therapeutic 
effect to be expected. A second group, of 15 patients, received adequate 
(no details given) antisyphilitic therapy, but with no effect on the 
diabetic condition. A third group, of 4 patients, reported on in detail, 
were those whose diabetic symptoms disappeared under antisyphilitic 
treatment. We can find nothing conclusive regarding these 4 patients, 
there being many unfulfilled criteria and criticisms. Kitchell concluded 
that “the recovery of patients with syphilitic diabetes after antisyphilitic 
treatment was more apparent than real, and the eventual relapse into 
the diabetic state was probably the fate of all of them.” Of course he 
probably had an idea that there was not such a thing as syphilitic 
diabetes. At least he knew that in his cases cures had not been effected. 


SPECIFICITY OF SEROLOGIC TESTS 


At this point comment should be made on the specificity of serologic 
tests in diabetic patients. In the early days of serologic testing much 
experimentation was going on with the Wassermann test. Richards *° 
reported 4 cases of diabetic acidosis in which the patients had positive 
Wassermann reactions, and in none of these were the patients supposed 
to have had syphilis. Richards’ belief that in some way diacetic and 
betaoxybutyric acids may cause false positive reactions has never been 
borne out. In checking such a possibility, Walker and Haller *° found 
that in a group of 89 cases of diabetes, in which 7 patients had 
positive Wassermann reactions and the majority gave a history of 
syphilitic infection, repeated tests under various conditions showed the 
Wassermann reaction was not influenced whether there was much or 
little sugar in the blood or in the urine and whether or not the patient 
was in coma. Van Saun* reported results in 73 cases of known dia- 
betes. Most of the serums were chylous. The serum of only a single 
patient gave a positive reaction, and this patient had a history of syphilis. 
In 19 cases the serum controls failed to hemolyze, so that readings could 
not be made. Van Saun stated that nonspecific reactions given by 19 
serums in this series might easily have been supposed to be positive 


19. Richards, J. H.: The Wassermann Reaction in Diabetes Mellitus with 
Special Reference to Its Relation with Acidosis, J. A. M. A. 60:1139-1141 
(April 12) 1913. 

20. Walker, I. C., and Haller, D. A.: Routine Wassermann Examinations of 
Four Thousand Hospital Patients, J. A. M. A. 66:488-491 (Feb. 12) 1916. 

21. Van Saun, A. I.: Wassermann Reaction with Diahetic Sera, J. M. Research 
37:205-206 (Nov.) 1917. 


\ 
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had not their anticomplementary qualities been fully demonstrated by 
the double as well as by the single serum controls. She concluded that 
with carefully controlled tests nonspecific fixations can always be 
checked. Williams ** in 143 cases of diabetes had 4 positive Wasser- 
mann reactions. The serum in only 1 of these cases had abnormal 
amounts of cholesterol. In 37 of the cases there was cholesteremia, 
the content of cholesterol being more than 250 mg. per hundred cubic 
centimeters, and in these cases the reactions were negative. Since the 
presence of cholesterol increased the delicacy of the test, the author 
thought that if any of these patients had the slightest trace of syphilitic 
infection they would have reacted positively to the Wassermann test. 
We might add that blood cholesterol values in diabetic patients were 
higher before the general adoption of insulin and of the feeding of diets 
less high in fat, in 1923. Mason ** cited 2 cases in which he attributed 
positive Wassermann reactions to a disturbed physicochemical relation- 
ship. In each case the reaction became negative after two arsenical 
treatments. Close observation of the simultaneous dates of the tests 
would suggest some error in the laboratory. Root and Stuart,* on our 
own series of diabetic patients, studied the effects of variations in the 
levels of sugar and cholesterol in the blood and the effects of acidosis 
and of albuminuria on the reactions to 1,078 Wassermann, Hinton and 
Kahn tests, without finding evidence of any false reactions. Richard- 
son *® found that certain human serums specifically fixed complement 
in the presence of regular insulin as supplied to the patient. In a study 
of a number of diabetic patients of all sorts the Wassermann reaction 
was negative in every case; so he found no definite correlation between 
the clinical condition and the reaction. In no serum were the Wasser- 
mann and insulin reactions both positive. 

To sum up the subject of specificity, we find no evidence of false 
positive serologic reactions due to the abnormalities observed in diabetes 
mellitus. In our own series of diabetic patients the cholesterol contents 
of the blood have been frequently determined, usually as a check for 
diabetic control. Of the 258 diabetic patients with syphilis the choles- 
terol contents happened to be determined in 36 patients. In not a single 
one of these was there any relation to the specificity of the test. Of the 


22. Williams, J. R.: Syphilis as a Cause of Diabetes Mellitus: Relation of 
Wassermann Test and of Lipoidemia, J. A. M. A. 70:365-367 (Feb. 9) 1918. 

23. Mason, E. H.: Non-Specific Wassermann Reactions in Diabetes Mellitus, 
Am. J. M. Sc. 162:828-833 (Dec.) 1921. 

24. Root, H. F., and Stuart, G. O.: Hinton, Kahn and Wassermann Reactions 
in Diabetes, New England J. Med. 204:1179-1181 (June 4) 1931. 

25. Richardson, R.: Complement Fixation with Insulin as Antigen, Proc. Soc. 
Exper. Biol. & Med. 38:874-875, 1938. 
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36 patients, 23 had normal cholesterol values. Of the remaining 13 
patients with blood cholesterol values elevated to a greater or lesser 
degree, 7 gave a history of syphilitic infection, and the remaining 6 
patients, for whom there was no history of syphilis, had serologic reac- 
tions that remained persistently positive and a history of sterility or of 
miscarriages. In our cases we have found that the blood dextrose value, 
whether high or low, has no effect on serologic reactions. 


CRITERIA FOR DIAGNOSES AND METHODS 

Our series of cases have fulfilled certain easily defined criteria. 

Diagnosis of Diabetes.—A diagnosis of diabetes has been made if the 
patient had glycosuria and if the venous blood sugar content was 0.14 per 
cent while the patient was fasting or 0.17 per cent at any other time in 
the day. When the capillary blood sugar content was determined, the 
fasting value was considered the same, but the other value was raised 
to 0.20 per cent.*® 

Diagnosis of Syphilis—A diagnosis of syphilis has been made in 
practically all cases when there was a positive reaction to a serologic 
test of the blood by the technic of Hinton, Kahn or Wassermann, in 
addition to which in many cases there was a history of syphilitic infection 
with or without treatment, and, in some cases, the presentation of syphi- 
litic manifestations as seen grossly or by pathologic section. In most 
cases in which positive reactions were obtained, the tests have been 
repeated, in different laboratories. Since April 1934 the routine sero- 
logic test has been the Hinton test.27 In the entire series of 17,500 
patients with glycosuria, of whom 15,095 are patients with true diabetes, 
a routine serologic test has been done on the first visit for almost the 
entire number, the exceptions being those patients who were seen in 
the years prior to the discovery of the serologic tests. After case 6 of 
syphilis with glycosuria, first encountered in 1910, in all the cases 
of syphilis serologic tests have been performed. Of the entire series of 
17,500 cases there are 42 cases in which a positive serologic reaction 
has not been confirmed by repeat tests, by history or by physical exam- 
ination; and in addition, there were many others in whom the initial 


26. (a) Joslin, E. P.; Root, H. F.; White, P., and Marble, A.: The Treatment 
of Diabetes Mellitus, ed. 6, Philadelphia, Lea & Febiger, 1937. (b) Smith, M.: A 
Micro Modification of the Method of Benedict for the Quantitative Determination of 
Reducing Sugar in the Urine, J. Lab. & Clin. Med. 7:364-368 (March) 1932. 
(c) Folin, O.: Laboratory Manual of Biological Chemistry, ed. 5, New York, D. 
Appleton-Century Company, Inc., 1934; (d) The Micro Method for the Determina- 
tion of Blood Sugar, New England J. Med. 206:727-729 (April 7) 1932. 

27. Hinton, W. A., and Davies, J. A. V.: The Hinton and Davies-Hinton 
Tests for Syphilis, Ven. Dis. Inform., 1939, supp. 9, pp. 172-182. 
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serologic test was reported as “doubtful” and subsequently was not con- 
firmed. In none of these cases are the patients considered to be syphilitic, 
and they are disregarded in this paper. There are some cases in our series 
of 258 in which there was a single positive reaction to the serologic test 
but in which there was no reason for doubting the diagnosis. 


Cure of Diabetes.—Most of the cases of syphilis and diabetes reported 
in the literature speak of cure of the diabetes after antisyphilitic treat- 
ment but give no details or do not confirm to standards of cure. As we 
see the situation, the proof of cure is the most important aspect of the 
problem to those who would say that syphilis might cause diabetes. For 
so many of the so-called cures reported in the literature, a dextrose 
tolerance curve would show cure not to be complete. The criteria for 
cure have been well stated by Root and Marble,?* and their statements 
are summarized as follows: 


Diagnosis: Same as previously stated. 

Duration of Proved Diabetes: The duration of proved diabetes, by repetition 
of the tests described under diagnosis, shall be recorded in months. The longer 
the duration of the proved diabetes, the greater the importance which will be 
attached to its cure. Chance glycosuria and hyperglycemias resulting from errors in 
the laboratory, from operative procedures and from temporary infections are thus 
ruled out. 

Test for Recovery: Glycosuria and hyperglycemia shall be absent while the 
patient is without diabetic medication, both before and an hour after a meal. This 
meal must contain at least two-fifths of the carbohydrate for the day. The carbo- 
hydrate for the 24 hours shall comprise at least two-thirds of the calories necessary 
to provide 30 calories per kilogram of body weight. Better still, the carbohydrate 
tolerance shall be unimpaired as judged by a normal glycemic curve following 
the oral administration of 50 to 100 grams of glucose to the patient in the post- 
absorptive state. 

Establishment of Recovery: A proved case of one or more months’ duration, 
which conforms to the test for recovery at the beginning and end of an interval 
of five or more years, shall be considered. 


Diagnosis of Coma.—Cases of diabetic acidosis have been classified 
arbitrarily as being cases of diabetic coma when the carbon dioxide— 
combining power of the blood plasma was found to be 20 volumes per 
cent or below, whether or not the patient was comatose.?? 


Classification of Severity of Diabetes—Classification such as that 
which follows is purely arbitrary, and the insulin requirements if any 


28. Root, H. F., and Marble, A.: Progress in Diabetes Mellitus, New England 
J. Med. 218:918-933 (June 2) 1938. 

29. Van Slyke, D. D.: A Method for the Determination of Carbon Dioxide 
and Carbonates in Solution, J. Biol. Chem. 30:347-366, 1917. Van Slyke, D. D., 
and Stadie, W. C.: The Determination of the Gases of the Blood, ibid. 49:1-42 
(Nov.) 1921. 
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are taken under ordinary conditions of control, when the patient is not 
suffering from pyogenic infection or any other complicating condition, 
except possibly syphilis. 


Mild diabetes..... 20 or below 
Moderate diabetes. 20 to 40 Daily insulin dose in units 
Severe diabetes.... 40 or above 


Degree of Control of Diabetes.—A diabetic patient may be said to be 
under good control if while on a well proportioned diet, with or without 
insulin, he is maintained in a state of good nutrition with reasonable 
activity and if the content of sugar in the blood or in the urine is not 
above 10 per cent of the carbohydrate intake per twenty-four hours; if 
the blood sugar values are below 200 mg. per hundred cubic centimeters, 
and if the blood cholesterol content does not rise above 230 mg. per 
hundred cubic centimeters. 

Blood Cholesterol——These values were determined by the technic of 
Bloor.*® 

Hypertension.—A patient was classified as having hypertension if 
the blood pressure at rest exceeded the following limits: at the age 
of 30 or less, 145 systolic and 90 diastolic, and above 30, 150 systolic 
and 95 diastolic. 

Optimal Antisyphilitic Treatment—In describing the “cure” for 
syphilis it is improper to state that a certain amount of treatment is ade- 
quate, and “optimum” is the better term to apply to a subject so con- 
troversial in nature. We have in general considered our patients to have 
had satisfactory treatment if they have received a certain amount of 
treatment as outlined by the Cooperative Clinical Group working in 
association with the United States Public Health Service. In brief, in 
the treatment of early syphilis ** the patient should from the very start 
receive continuous alternating courses of an arsphenamine and a bismuth 
compound, receiving not less than twenty and usually not more than 
thirty injections of the arsphenamine. The patient should also receive 
uninterrupted treatment with a heavy metal in the second year, or 
longer if necessary, until all symptoms and signs of the disease have dis- 


30. Bloor, W. R.: The Determination of Small Amounts of Lipid in Blood 
Plasma, J. Biol. Chem. 77:53-73 (April) 1928. 

31. Stokes, J. H.; Cole, H. N.; Moore, J. E.; O’Leary, P. A.; Wile, U. J.; 
Parran, T.; Vonderlehr, R. A., and Usilton, L. J.: The Standard Treatment 
Procedure in Early Syphilis, J. A. M. A. 102:1267-1272 (April 21) 1934. Moore, 
J. E.; Cole, H. N.; Schamberg, J. F.; Solomon, H. C.; Wile, U. J., and Stokes, 
J. H.: Management of Syphilis in General Practice, Ven. Dis. Inform. 10:53-89 
(Feb. 20) 1929. Stokes.5 
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appeared. In cases of latent or late syphilis,** in which the patient can- 
not be treated by such a routine method and with such intensiveness 
because the condition may demand modifications, he ordinarily should 
receive ten weekly injections of an arsphenamine jiollowed by ten 
weekly injections of a bismuth compound, the courses being alternated 
until there have been a total of thirty injections of each. An iodide is 
given the first year along with the bismuth preparation, and in the 
second year between the bismuth courses, during which year the patient 
is given three courses of ten weekly bismuth injections, a rest period of 
ten weeks being allowed between each course. Inunctions of strong 
mercurial ointment may be substituted for bismuth in the second year. 


STATISTICS 


In the diabetic practice from which we report, a list has been con- 
tinuously kept of those patients with glycosuria whose reactions to 
routine serologic tests turned out to be positive and also of those 
patients whose reactions were negative but who gave a history of 
syphilitic infection with treatment. The great majority (86 per cent) 
of the patients with glycosuria have satisfied the criteria of true diabetes 
mellitus, but there are some with unclassified glycosuria, with renal 
glycosuria and with deferred diagnoses. This study concerns itself only 
with cases of true diabetes with syphilis. Our cases include 5 in which 
the condition was originally considered either as potential diabetes (3) 
or as unclassified glycosuria (2), and a study of them does not cast any 
suspicion on syphilis as being the agent responsible for the increase in 
hyperglycemia necessitating a change of the classification to true dia- 
betes. The series of cases of glycosuria began in 1897, with the first 
1,000 cases of diabetes observed by 1916, 3,000 by 1923 and the rest in 
increasing proportions since that date. The records in the cases of 
syphilis have been closely scrutinized, with many items arranged for 
statistical analysis. The first syphilitic patient was seen in 1902. The 
last patient whose record was used was the two hundred and fifty-eighth 
syphilitic patient, with case number 17,500; and this series ended Dec. 
31, 1938. As far as possible the surviving diabetic patients with syphilis 
in this series were traced to 1938, and many to March 1939. 


Incidence.—The incidence of syphilis among the diabetic patients in 
each group of 1,000 patients is seen in table 2. 

Thus it is observed that of 15,095 diabetic patients there have been 
258 with syphilis, an incidence of 1.7 per cent. Table 3 combines our 


32. McLester, J. S., in Cecil, R. L.: A Textbook of Medicine, ed. 4, Phila- 
delphia, W. B. Saunders Company, 1937. Cole, H. N.: The Use of Antisyphilitic 
Remedies, J. A. M. A. 107:2123-2131 (Dec. 26) 1936. Moore.® 
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statistics with some found in the literature and some drawn from tables 
presented by Labbé and Touflet ? and Lemann.* We wish to point out 
that our incidence of 1.7 per cent comes from the largest group of 


TABLE 2.—Incidence of Syphilis Among Diabetic Patients in Each Thousand 
Patients * 


Patients With Diabetic Patients 
Diabetes Mellitus With Syphilis 


911 
875 


867 
857 


DID Om 
to Oto Wis 2 


* Unless otherwise designated, data in the following tables are obtained from the experience 
of E. P. Joslin and associates, 1897-1939. 


TABLE 3.—Syphilis in Diabetes 


Diabetic Diabetic 
Patients Patients with 
Author Examined Syphilis Percentage 


Joslin *.... 258 
Williams 22 4 
Walker and Haller 2° 7 
Stott, H.: Indian M. Gaz. 65 3196-197 Under 25 years old 
(April) 1930 Over 25 years old 
Rosenbloom ¢ 16 
17 
39 certain 
28 doubtful 


Male, under 20 

Male, over 20 

Female, all ages 
54 


2 
14 


* Data from the experience of E. P. Joslin in 1939. 


diabetic patients whose diagnoses have met rigid criteria. Furthermore, 
many of our patients have been seen over an extended period of time 
and do not merely represent a cross section taken at a particular moment. 


| 
1 
2 
8 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
1.7 
2.8 
79 
50.0 
32.0 
11.5 
4.3 
78 
5.6 
1,231 2 0.16 
71 
2.3 
471 2.9 
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Labbé and Touflet* tried statistical methods to find a relationship 
between syphilis and diabetes. Investigation for syphilis in a group of 
diabetic and a group of nondiabetic patients was carried out, and the 
percentage of syphilis in the former was not significantly different from 
the percentage in the latter. They did not study a group of syphilitic 
patients to see how many had glycosuria, but in reviewing the work of 
others on this problem they found no evidence that syphilis played an 
important etiologic role in diabetes. 

The incidence of syphilis in our diabetic patients (1.7 per cent) 
should be compared with the incidence of syphilis in the general popula- 
tion of this locality. Such data are hard to obtain because the only data 
that would be comparable would be those of a rather old population of 
about the same age. Merritt and Moore ** reported an average inci- 
dence of 2.26 per cent for a ten year period in the largest hospital in 
Boston. This value was an absolute minimum, because there is no 
syphilis clinic at that hospital, because routine serologic tests were 
not made on all patients and because the character of the patients coming 
to that hospital would lead one to expect a larger percentage. It is 
definite that in this region of the country syphilis is not more common 
in diabetic than in nondiabetic patients. 

Sex.—Of the 258 diabetic patients with syphilis, there were 188 
males and 70 females, a ratio of only 37.2 female to each 100 male 
patients. This is in great contrast to the ratio in whole series of 
diabetic patients from 1897 to 1933, in which there were 112.4 female 
per 100 male patients. When the entire diabetic practice is considered, 
2.7 per cent of the male and 0.9 per cent of the female patients were 
syphilitic. This difference is a good point in the proof that syphilis 
has little to do with diabetes, because the ratio of male to female 
diabetic patients with syphilis corresponds to that of syphilitic patients 
as a group and is so definitely not in agreement with the ratio of male to 
female diabetic patients as a group, in most series of whom the number 
of female patients exceeds that of male patients.** 

Means of Identification—The method of identification used in 
separating the syphilitic from the diabetic patients as a whole is easily 
seen in table 4. The elimination of many cases has been described in a 
preceding paragraph. From the table it is evident that 51.6 per cent 
of the cases were identified by serologic tests alone. In accordance with 
the fact that syphilitic infection is less frequently found in the early 
stages in women as compared with men it is obvious that our statistics 


33. Merritt, H. H., and Moore, M.: The Problem of Syphilis in the Wards of 
a Large General Hospital, New England J. Med. 219:834-835 (Nov. 24) 1938. 

34. Joslin, E. P.; Dublin, L. I, and Marks, H. H.: Studies in Diabetes 
Mellitus: IV. Etiology, Am. J. M. Sc. 192:9 (July) 1936. 


1026 ARCHIVES OF INTERNAL MEDICINE 


agree, only 8.6 per cent of the women having knowledge of the initial 
infection, as compared with 21.3 per cent of the men. The 17.8 per 
cent identified by history alone chiefly represent those cases with a 
history of syphilitic infection that had been treated, so that by the time 
the patients reached our office the routine serologic tests gave negative 
results. Serologic tests were done in 97.7 per cent of the 258 cases. 
Stage of Syphilis at First Observation—As would be expected, 
according to table 5 it is seen that at the time of the first examination, 
in 86.8 per cent of all cases the patients have reached the latent stage 


TABLE 4.—Means of Identifying Syphilis Among Diabetic Patients with Syphilis 


Per Cent Number 
“rotal Male Female Total Male Female 
258 188 70 


Serologic test only J ‘ : 133 81 5 
History only j 
Physical signs 

Serologic test and history 

Serologic test and physical signs 

History and physical signs 

Serologic test, history and physical signs 


TABLE 5.—Stage of Syphilis at Time of First Exumination of Diabetic Patients 
With Syphilis 


Per | Cent Number 
“Total Male Female Total Male Female 
100.0 100.0 258 
86.7 87.1 224 


Primary stage oe 
Secondary stage 1.6 3 

Tertiary stage " 9.0 7.1 22 17 
Not stated . 2.7 5.7 9 5 


* Includes 1 case in which there was a question as to whether the disease was in the secon- 
day or the tertiary stage. 


of syphilis. Diabetes is generally a disease that manifests itself in or 
after middle age, and this is the time that a syphilitic infection, usually 
acquired in earlier life, has had time to reach the so-called latent stage. 
In no cases was syphilis observed in the primary stage. Of course 
if one were to consider diabetes as being produced by syphilis, in the 
majority of the cases of latent syphilis the disease would be judged as 
being in its tertiary stage, with diabetes a syphilitic manifestation. The 
cases of syphilis in the tertiary stage, as listed in table 5, are those with 
gummas, syphilis of the central nervous system or syphilis of the 
cardiovascular system. 


| 
4* 
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Residence.—A table to give in detail the residence of these diabetic 
patients with syphilis is not necessary. Of all the patients, there were 
70.9 per cent from Massachusetts and 44.2 per cent were from the local 
area of metropolitan Boston. Fourteen per cent were from the other New 
England states; 8.2 per cent came from New York, New Jersey and 
Pennsylvania, and the others were from other states and countries. 


Nationality or Race —The race of the patient has little bearing appar- 
ently on the relationship between the two diseases, but there are two 
items worth noting. Table 6 compares the race or nationality of the 
diabetic patients with syphilis in our series with a very large number 
of diabetic patients in the same practice. Only the more commonly 
observed races are included. In those races with enough cases to be 
statistically important there is no essential difference, except in the 


TasLe 6.—Nationality or Race of Diabetic Paticnts With Syphilis, 1897-1939. 
Comparison by Sex With All Diabetic Patients Observed, 1897-1928 * 


Male Female 
All Syphilitie All Syphilitie All 
Syphilitie Patients Diabetic Patients Diabetic 
Nationality or Race Patients Only Patients * Only Patients * 

258 188 2, 70 2,914 
Known nationality................ 249 181 2,411 68 2,617 
Rae 2.7 2.1 1.0 43 11 
6.2 5.3 5.7 8.6 5.2 
3.9 3.7 1.7 4.3 2.1 
19 11 0.2 4.3 04 


* Statistics from Joslin, Dublin and Marks: Am. J. M. Sc. 192:9 (July) 1936. 


Jewish race and in Negroes. In this practice, at least, there is 
definitely less syphilis in the Jewish patients; yet in comparison with 
the other races diabetes is definitely found more frequently in Jews, the 
proportion of Jewish patients being far in excess of their proportion in 
the population in this area (8 per cent).** As regards Negroes, there 
were only 2 male and 3 female patients in the whole series of syphilitic 
patients, but even in this small group it is noteworthy that there is a 
higher proportion of Negro diabetic patients with syphilis than in 
white patients. We do not believe this indicates any relationship between 
diabetes and syphilis, because the Negro race is known to be heavily 
afflicted with syphilis. LLemann,** working with data from a hospital 
with a large number of Negro patients, was convinced there was no 
relation between the incidence of diabetes and that of syphilis. Of the 


35. Lemann, I. I.: Diabetes Mellitus, Syphilis and the Negro, Am. J. M. Sc. 
162:226-230 (Aug.) 1921. 
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large number of patients admitted to the hospital, Negroes comprised 
40 per cent of the total admitted and 30 per cent of the number of 
diabetic patients, though they furnished over 50 per cent of the number 
with syphilis. 

Marital State-—The marital status is briefly described in table 7, 
without any attempt to indicate distinctions of age. 

Fertility—Investigation of this aspect of the coexistent diseases 
proves interesting. One is impressed by the number of childless mar- 
riages when either of the marriage partners is afflicted with the two 
diseases. The situation is shown in table 8, and several reasons 


Tas_e 7.—Marital Condition by Sex of Adult Diabetic Patients with Syphilis 
Aged Twenty and Over at Time of First Visit 


Male Female 
“Per Cent Number Per Cent Number 


TABLE 8.—Fertility of Married Adult Diabetic Patients With Syphilis Aged 
Twenty and Over at Time of First Visit 


Per Cent Number 
Female Total Male Female 


Total, all married patients 


Total, no children or pregnancies i . 38.1 

No children or pregnancies 25.7 F 22.2 

All stillbirths, miscarriages or died ininfancy 4.5 
One or two living children and many miscar- 

riages or stillbirths. : 48 


Not stated or unknown 


account for it. Syphilis has long been known either to cause sterility 
or to produce miscarriages or defective children that soon die. Diabetes, 
for its share, produces two effects. In the first place, patients with dia- 
betes are usually older people who are naturally less likely to reproduce, 
even if they are still in the childbearing age; and, in the second place, 
because of the diabetes itself the patient is less fertile—though this is 
less true than formerly, in these days of good control of diabetes with 
insulin. Not to be overlooked in diabetic male patients is the frequent 
complaint of impotence, a symptom which is usually not inquired about. 
In our experience there have been no pregnant diabetic women with 
syphilis. 


ews 76.9 143 55.0 38 

i 72 48 24 
57 4 14 
j 10 3 7 
6 2 3 

4.4 7 7 
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Presence of Gonorrheal Infection—Gonorrhea and syphilis are not 
uncommonly contracted simultaneously. Much stress has not been 
laid on questioning the patients at the time of the first visit concerning 
a history of gonorrheal infection. Table 9 gives the information that 
was obtained and naturally represents the very minimum of infection. 


TABLE 9.—Incidence of Gonorrhea Among Diabetic Patients With Syphilis 


Per Cent 
Male 


00.0 
Positive 5 20.7 
Denied 3 12.8 
Not stated (not questioned) 63.3 

2.7 


TABLE 10.—Ages at Onset of Diabetes in Diabetic Patients With Syphilis 
and of All Diabetic Patients * 


Male Female 
Per Cent Number Per Cent Number 
Syphilitic All Syphilitice All Syphilitic All Syphilitie All 
Diabetic Diabetic Diabetic Diabetic Diabetic Diabetic Diabetic Diabetic 
Ages Patients Patients t Patients Patients Patients Patients t Patients Patients 
All ages 100.0 188 8,124 100.0 


Under 5 


Sa 


SRSESLSE SESE 


SOV 
+ 

DOK 


. 


= 


80 - 84 
Unknown 
Median age 


o 


* Taken from table 10, E. P. Joslin: Treatment of Diabetes Mellitus, ed. 6, Philadelphia, 
Lea & Febiger, 1937; data’ compiled by the Statistical Bureau of the Metropolitan Life Insur- 
ance 

+t Based on total of known age. 


Age of Onset of Diabetes in Diabetic Patients with Syphilis —Con- 
cerning the time of onset of diabetes our records are as accurate as it is 
possible for them to be, since great stress has been made on this point 
since the very beginning of the series. In table 10 are compiled the 
data for the series of 258 diabetic patients with syphilis, and these are 
compared with similar data of a series of 6,357 diabetic patients. The 
median age for the onset of diabetes in male diabetic patients with 


Total Female 
100.0 
2.9 
2.9 
4 
51 
1 91 
112 
8 
77 
134 
142 
219 
314 
463 
507 
439 
299 
187 
69 
33 
5 
4 
2.0 49.2 
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syphilis is 49.0 years, as compared with 46.5 years in the entire series 
of diabetic patients. The seemingly earliest onset in these patients in 
the first thirty-five years is explained by the fact that this series con- 
tained over 1,400 children and there were only 3 children among the 


MALES 


fo} 


PERCENT 
So 


o—e Syphilitic Only 


N 


fe} 


AGE AT ONSET OF DIABETES 


Percentages by sex of diabetic patients with syphilis and all diabetic patients 
having onset of diabetes in specified age periods. These curves have been prepared 
from data given in table 10. 


TABLE 11.—Age at Onset of Syphilis in Diabetic Patients With Syphilis (in 
Only Those Cases in Which Time of Onset Was Known) ; Comparison 
of Diabetic Male with Nondiabetic Male Patients 


Number Per Cent * Massachusetts 
—, Male ¢t Patients 
Age at Onset Total Male Female Total Male i per Cent 1930-1937 

71 6 

13 23 

11 1 
19 
15 
10 


REE 


20 
20 


* Per cent for female patients not calculated because small number with known onset 
would not give significant values. 

t+ Data from reports of 6,168 male diabetic patients with eases of early (primary and secon- 
dary) syphilis in Massachusetts from 1930 through 1937.3 

t Diabetic patients under 5 years of age with scaneniess syphilis. 


diabetic patients with syphilis. The information from this table is 
graphically shown in the chart. It is thus observed that the age at 
onset of diabetes is the same for patients with or without syphilis. The 
curves of onset are the same for the two sexes. We consider this to be 
a very important point, and nothing in the literature previously has 
referred to it. 


4 
‘ 
| 
baa 
10 20 40 SO 60 70 
All ages 
0-14.... 
15-19.... 
20-24.... 
25-29.... 
iden 2 2 2.6 2.6 
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Age at Onset of Syphilis in Diabetic Patients with Syphilis—To 
determine the age at which the onset of syphilis occurs is much more 
difficult than to determine the age at which the onset of diabetes occurs. 
In so many persons, especially in women, the time of the initial infection 
is never known, the presence of syphilis being later detected by a 


TasBLe 12—Maximum Weight by Sex Prior to First Visit of Adult Diabetic 
Patients with Syphilis (1897-1939) Compared With Maximum Weight 
of Diabetic Patients * (1898-1928) ; Also Weight at First Visit of 
Adult Diabetic Patients With Syphilis (Both Sexes) ; Per- 
centage in Groups Classified by Deviation from 
Average Weight for Height and Age 


Previous Maximum Weight 


Weight at 
First 
Male Female Both Visit; 

Syphilitie Syphilitie Syphilitie 

Patients All Patients All Syphilitie Patients; 

Weight Group Only Patients * Only Patients* Patients Both Sexes 
100.0 100.0 100.0 100.0 100.0 100.0 
Overweight, total (5% or 

more above average)....... 81.2 78.5 87. 83.3 83.1 33.6 
20% or more 55.7 51.0 72. 59.3 60.4 15.9 
40% or more 20.2 16.5 37. 25.8 25.1 3.1 
3 17. 14.2 16.4 6.6 
17. 19.3 18.8 6.3 
nihas 15. 24.0 22.7 17.7 


Normal weight (less than 
5% above or below aver- 


13.4 13.6 6.9 10.4 11.6 19.0 
Underweight, total (5% or 
more helow average)....... 54 7.9 5.2 6.3 5.3 47.3 
4.7 7.1 3.5 5.5 4.3 28.3 
20% or more............ 0.7 0.8 17 0.8 1.0 19.0 
Number of cases............ 149 + 2,251 58 2,345 207 ¢ 226 t 


* Data from table 27, E. P. Joslin: Treatment of Diabetes Mellitus, ed. 6, Philadelphia, 
Lea & Febiger, 1937. 

+ Number of cases with this information available from 258 cases of diabetes: compiled 
from data prepared by the statistical bureau of the Metropolitan Life Insurance Company. 


TaB_e 13.—Priority of Syphilis Among Diabelic Patients With Syphilis 


Total Male Female 


258 188 70 
Number of known cases....... 107 (41.5%) 90 (47.8%) 17 (24.38%) 
Number of “probable” cases... 112 (43.4%) 71 (37.8%) 41 (58.6%) 
Time relationship unknown... . 34 (13.2%) 22 (11.7%) 


12 (17.1%) 


serologic test or by the development of syphilitic manifestations. Of the 
women, in only 6 was the time of onset known, and this number is too 
small to be of statistical significance. Table 11 breaks up into decades 
the time of onset of syphilis in both sexes. For the entire group the 
median age of onset is 26 years, which is what one would suspect from 
any large group of syphilitic patients. For comparison with nondia- 
hetic patients we have been able to find a series of 6,186 cases of 
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syphilis in male patients reported to the Massachusetts Department of 
Public Health,** but these are only for cases of early syphilis. Except 
for the years 15 to 19 there is about the same incidence in all decades. 
Thus it would appear that in diabetic and in nondiabetic patients the 
average age at which the onset of syphilis occurs is about the same. 

Maximum Weight.—The role of obesity has long been prominent in 
the study of diabetes, particularly in the adult patients. Very fre- 
quently diabetic patients give a history of obesity prior to the onset of 
diabetes. Of all diabetic patients a careful record has been made oi 
previous weights. Table 12 in detail compares by sex the maximum 
weight of 207 diabetic patients having syphilis with a group of 4,596 
diabetic patients. These figures show a remarkable similarity and 
indicate that diabetic patients with syphilis and other diabetic patients 
have as a very prominent feature of their metabolic disease a common 
factor of obesity. Apparently in diabetic patients with syphilis the 
presence of syphilis has no relationship to the diabetes. As a mis- 
cellaneous item included in the table are figures for the weight of the 
diabetic patients with syphilis at the time of the first visit. 

Priority of Syphilis —Naturally, in a suspected relationship between 
syphilis and diabetes the entire subject centers on the priority of syphilis. 
In table 13 our cases have been classified as to priority. In certain 
cases the patients were definitely known to have had syphilis prior to 
the onset of diabetes. In addition, there were some cases in which, 
according to the history, there was little doubt that syphilis preceded 
the diabetes, and these were classified as “probable” cases. In some 
cases it was impossible to determine any time relationship. To us, the 
fact that syphilis precedes diabetes in the majority of cases is not 
startling. In general, syphilis is a disease acquired in youth and diabetes 
is a disease developing in an older age period. 

Priority of Diabetes——Of the entire number of 258 patients with 
syphilis, there were’5 male patients (1.9 per cent) whose syphilitic 
infection was known to have occurred after the onset of the diabetes. In 
none of these patients did the onset of syphilis seem to aggravate the 
diabetes. Limitation of space forbids presentation of their case histories. 

Duration of Syphilis Prior to Onset of Diabetes—A determination 
of the duration of syphilis (in the cases in which the date of the onset of 
the infection is known) until the time of onset of the diabetes is of sig- 
nificance in showing the stage of the syphilis that is usually present when 
diabetes appears. We have been able to do this in 107 cases, and the 
figures are very interesting. Table 14 shows that in only 1.9 per cent of 
the total cases did diabetes appear in a three year period after the onset of 


36. Howard, E. B.: Reported Gonorrhea and Syphilis in Massachusetts, 1930- 
1937, New England J. Med. 219:639-644 (Oct. 27) 1938. 
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the syphilitic infection, and in only 1.9 per cent did diabetes appear 
in the three to six year period. In all the rest, diabetes appeared at 
least six years after the patient became syphilitic. On the average, the 
men had had syphilis twenty-one years before the onset of diabetes 
and the women had had it for fifteen years. 

Duration of Diabetes Until Death—Table 15 shows that in 130 fatal 
cases, the total average duration of life from the onset of diabetes to 
death was nine and six-tenths years. When the data are broken up 
on the basis of sex, it is seen that the men on the average lived ten 


TABLE 14.—Duration of Syphilis 268 (in Cases of Known Priority) at Time 
of Onset of Diabetes 


Per Cent Number 


Duration “Total Male Female Total Male Female 
100.0 90 


Less than 3 years. 
From 6 yearsto 9 years 

From 9 years to 12 years 

From 12 years to 15 years... 

From 15 years to 20 years... 

From 20 years to 25 years... 

From 25 years to 30 years 

From 30 years to 40 years 

From 40 years to 50 years 

Unknown 


ee 


TABLE 15.—Duration of the Disease in Years and by Sex From Onset to Death 
Among One Hundred and Thirty Deceased Diabetic Patients With Syphilis 


Female 


Diabetes 8.6 
Syphilis 31.0 


years and the women eight and six-tenths years. As compared with 
all diabetic patients *** these durations are longer because of the fact 
that they are drawn entirely from older patients, diabetes being gen- 
erally less severe in older than in younger patients. 

Duration of Syphilis Until Death——Table 15 shows that the average 
duration of syphilis is thirty years for male patients and thirty-one for 
female patients. It is obvious that diabetes is a further burden on 
syphilitic patients and in many cases shortens the duration of life. 


Severity of Diabetes—The criteria for estimation of the severity of 
the diabetes were given in a preceding section. In table 16 the cases are 
so classified. Between the sexes there is no real difference of statistical 
significance. A comparison of severity with that in diabetic patients 


2 
2 as 
5 
8 3 
9 
13 1 
11 1 
10 1 
9 
4 ee 
34 11 
20 15 
Disease Total Male 
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without syphilis classified on the same criteria would be interesting, but 
we have never studied our whole group of diabetic patients in just this 
way, nor have various authors in the literature. However, judging from 
our experience with diabetic patients, we do not believe patients with 
syphilis have diabetes in any milder or in any more severe form than 
nonsyphilitic patients of the same age. If they seem to have milder 
diabetes, the reason is that the patients with that form are from the older 
age groups, in which diabetes generally is less severe. We have no real 
evidence that syphilis aggravated the severity of the diabetes in the cases 
in which a diabetic patient later became syphilitic. 


TABtE 16.—Severity of Diabetes Among Diabetic Patients With Syphilis 


Per Cent Number 
cr A ne, 
Severity Total Male Female ‘Total Male Female 
100.0 258 7 
170 
49 


58. 
25. 
8. 


23 
16 


* Includes 8 cases observed before the discovery of insulin. 


TABLE 17.—Degree of Control of Diabetes Among Diabetic Patients 
with Syphilis 


Per Cent 


Control Female 


Degree of Diabetic Control_—Using the criteria for diabetes under 
good control as given previously, the cases were classified arbitrarily as 
being generally under good, fair, poor or unknown control (table 17). 
Of course such an estimation involves a marked personal factor, but this 
phase of the subject has only slight bearing on the problem of showing 
if there is a relationship between diabetes and syphilis. We do not 
have available a similar study of our whole group of diabetic patients 
and therefore cannot make comparisons with a general diabetic popu- 
lation. 

Heredity of Diabetes—As a factor in the causation of diabetes, 
heredity plays a most important part. Much work has been done in 
securing detailed case histories with continuous follow-ups, especially 
for diabetic children enabled to live after the discovery of insulin, and 
that work has shown that it is “highly probable that the development 


Moderate........... 
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of diabetes depends primarily upon the transmission of a single recessive 
gene and the operation of one or more secondary factors.” 2# 

Can it be shown that diabetic patients with syphilis have a different 
hereditary background from diabetic patients without syphilis? Table 
18 shows that including both hereditary and familial heredity, in 26.7 
per cent of the cases the patients gave a history of diabetic heredity. 
This percentage is the same as in the whole group of diabetic patients, 
because between 1897 and 1928 there were 6,357 diabetic patients, and 
the total incidence of diabetes in their families was 24.5 per cent. 

The part that heredity plays can be studied in other ways. The 
syphilitic patients have been divided further into those with a positive 
diabetic heredity and those with a negative diabetic heredity, with dis- 
tinctions made for the severity of diabetes, the incidence of diabetic coma 
and the presence of acetone bodies in the urine at any examination. 
Patients without a heredity history for diabetes had more severe 
diabetes, a higher incidence of diabetic coma and more frequently had 


TasLE 18.—Patients With Positive Heredity History for Diabetes 


Number of Heredity 
Patients Present Per Cent 


69 26.7 


25.0 
22 314 


acetonuria than patients with such a history. In this sort of comparison 
diabetic patients with syphilis are no different from those without 
syphilis. At first one might suppose that patients with a diabetic heredity 
would tend to have a more severe type of diabetes. As early as 1923 ** it 
was pointed out that patients with a diabetic heredity usually had a milder 
type of diabetes, with a slightly longer duration of diabetic life, than 
patients without such heredity. This is so, because diabetic relatives of a 
patient slowly appear as life progresses; the longer a diabetic patient 
lives (and thus appears to have a milder condition) the more likely that 
diabetes will develop in a relative, and consequently the longest living 
patients have the greatest hereditary history of diabetes. From these 
studies of heredity we cannot say that diabetic patients with syphilis 
differ from diabetic patients without syphilis. 


Hereditary Syphilis —White ** in 1932 reported that in 440 juvenile 
diabetic patients she found no evidence of syphilis. Our experience with 


37. Joslin, E. P.: Treatment of Diabetes Mellitus, ed. 3, Philadelphia, Lea & 
Febiger, 1923. 

38. White, P.: Diabetes in Childhood and Adolescence, Philadelphia, Lea & 
Febiger, 1932. 
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diabetic children is drawn from this same group, now grown to 1,400 
in number. With this increase in the number of cases there have 
appeared 3 cases of congenital syphilis, as would almost be bound to 
happen in such a large group of children. We regret that lack of space 
forbids detailed discussion of these cases and also that a review of the 
literature pertaining to congenital syphilitic children with diabetes must 
be omitted. In brief, we have not found that syphilis plays any part in 
the causation of childhood diabetes in this large group of juvenile 
patients. 

Conjugal Diabetes and Conjugal Syphilis—Table 19 gives the inci- 
dence of conjugal complications. In the total number of diabetic patients 
effort was always made to note the presence of conjugal diabetes, but 
a list of these patients is not complete. Seventy-two examples of con- 
jugal syphilis in 15,095 diabetic patients is a minimal number. The 
incidence is therefore 0.48 per cent, which is less than the 0.8 per cent of 


TABLE 19.—Incidence by Sex of Conjugal Diabetes and Syphilis and of Hereditary 
Syphilis Among Diabetic Patients With Syphilis 


Per Cent Number 
“otal Male Female Total Male Female 


Total, all patients 258 70 
Conjugal diabetes 


J 2 
Conjugal syphilis 7 
Oonjugal diabetes and syphilis . see 1 
Hereditary syphilis 3 


syphilitic patients, but the numbers are too small to be of statistical 
significance. In the series there is 1 set of marriage partners with both 
syphilis and diabetes. Curschmann *® mentions 2 such sets. Of our 
cases 6 diabetic women had conjugal syphilis, as contrasted with only 1 
diabetic man. Three of the women had a positive heredity history for 
diabetes ; the man did not have such a history. 

A study of the cases of conjugal diabetes and syphilis has really sur- 
prised us, because of the following facts in relation to neurologic com- 
plications of the syphilis in these few cases: Four of the women had 
husbands with dementia paralytica, but only 1 of these women had 
syphilis of the central nervous system, and she also had a Charcot 
joint. Two other women in the series of syphilitic patients also had 
Charcot’s joint. There was a single set of syphilitic mates, both with 
syphilis of the central nervous system. Of the 8 different patients, 4 had 
syphilis of the central nervous system. A careful study of these unusual 
patients does not give any suggestion that syphilis caused diabetes. 


39. Curschmann, H.: Uber exogene ursachliche Faktoren bei Diabetes mellitus, 
Klin. Wehnschr. 13:511-514 (April) 1934. 
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1 2 
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Antisyphilitic Treatment.—Not all of the patients were treated by 
us, since many were referred to a syphilologist or to an outpatient 
department for syphilitic patients or were treated by the referring physi- 
cian. Some of the elderly patients were not treated, and for about a 
third of the patients details of treatment were unknown. These may or 
may not have had treatment and probably had little or none. Table 20 


TABLE 20.—Treatment of Syphilis Among Diabetic Patients With Syphilis 


Treatment: Per Cent Number 


Where treatment was given: 
Total of patients 


By us and elsewhere 
By us and ? elsewhere 
Unknown 


TasBLe 21.—Incidence of Certain Complications Among Diabetic Patients 
With Syphilis 


Per Cent Number 
Total Male Female Total Male Female 
258 


lly 22 
4, 21 
15. 25 
Central nervous system (including dementia 
paralytica, the tabetic form of dementia 
paralytica and syphilis of the central nervous 
system) 2 1, 
Cardiovascular syphilis (including 
aneurysm, aortic insufficiency) 2 
Diabetic neuropathy 2: 
Hypertension * 
Systolic 150-175 35 
Systolic over 175 . 2 
High diastolic 2 


21 
3 


* Average blood pressure readings used; when not given, highest reading used. 
+ Includes 3 cases (? aortitis), 1 case (? aortic insufficiency). 

t Includes 3 cases (? diabetic neuropathy). 

§ Includes 1 case (probable). 

# Includes 1 case (probable insufficiency). 


gives the data about how much treatment these patients had. Practically 
60 per cent received treatment. Of the treated patients 40.2 per cent 
received some treatment at our office, and these comprise 24 per cent 
of the 258 diabetic patients with syphilis. In a following section of 
this paper, details will be given concerning the results of the antisyphilitic 
treatment of these patients. 

Complications Among Diabetic Patients with Syphilis—Table 21 
lists the percentage of certain specific complications and of others 
mentioned in the literature on the combination of the two diseases. 


100.0 258 
Known to have some treatment......................00000e 59.7 154 
Known to have no 4.3 ll 
14 8 
18 3 
14 11§ 
23 8 
13 ¢ 24 
7% 2 
39 25 
12 9 
1 2 


1038 ARCHIVES OF INTERNAL MEDICINE 


1. Cerebral Hemorrhage: Of the total number of 258 diabetic 
patients, both living and deceased, cerebral hemorrhage occurred in 9.7 
per cent. It is impossible to compare these patients with a similar number 
of all diabetic patients. However, if only deceased patients are considered, 
table 22 shows that of the 130 deceased patients, apoplexy was the cause 
of death in 13.1 per cent, as compared with 7.1 per cent of patients 
with all types of diabetes. This indicates that, as would naturally be 
expected in syphilitic patients, cerebral hemorrhage seems to occur more 
commonly in these older patients, because of the nature of the disease. 
Of course, probably in most cases, the cerebral hemorrhage occurs on 
a pathologic basis other than that of syphilis. 

2. Syphilis of the Central Nervous System; Diabetic Neuritis: Of 
the entire group of 258 diabetic patients with syphilis mentioned, 12.0 
per cent were considered to have syphilis of the central nervous system, 
as diagnosed by examination of the spinal fluid or by the presence of 
characteristic signs. These patients include those with dementia 
paralytica, the patients with tabes dorsalis and a number whose condi- 
tion was classified simply as syphilis of the cerebrospinal system. Two 
tabetic patients had a cord bladder. These patients do not include a 
few with cerebral hemorrhage perhaps caused by syphilitic vascular 
changes within the skull. This 12.0 per cent does not differ significantly 
from the percentage of patients with neurosyphilis in a large number of 
syphilitic patients in the population of Massachusetts at large,®* because 
the average of 39,159 cases reported in the state from 1930 through 1937 
was 12.5 per cent for males and 5.8 per cent for females. 

Concerning syphilis and diabetes together, much has been written 
about loss of reflexes, perforating ulcers, neuralgia, peripheral neuritis, 
pseudotabes of diabetic patients, coexistent diabetes with dementia 
paralytica, ocular paralyses and spinal fluid findings. In the past few 
years a type of polyneuritis called diabetic neuritis, or neuropathy, has 
been described in diabetic patients. In the very definite cases of so-called 
diabetic neuritis that we have observed, besides neurologic findings and 
neuralgic pains, unlike the crises and other signs of neurosyphilis, the 
spinal fluid has presented a definite contrasting picture. The Wasser- 
mann reaction is negative ; the cell count is within normal limits, and the 
total protein content is usually elevated and may be markedly so, being 
anywhere from 60 to 300 mg. per hundred cubic centimeters. Of the 
group of syphilitic patients there were 3 who had suggestive diabetic 
neuropathy, and these will not be considered. There were 6 patients in 
whom the symptoms were characteristic of diabetic neuropathy. In only 
3 cases was the spinal fluid examined, and in 2 the Wassermann test of 
the spinal fluid was negative. Space forbids discussion of these cases. In 
the 258 cases of diabetes and syphilis the spinal fluid was examined at 
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least once in 55 cases, in the great majority oi cases, by us. Other than to 
call attention to the fact that there are abnormalities in the spinal fluid 
due to diabetic neuropathy which differ from abnormalities due to neuro- 
syphilis, there is no reason in this paper to dwell on the subject further 
than to say we can find no reason to believe that neurosyphilis causes 
diabetes. 

3. Cardiovascular Syphilis: There was evidence of cardiovascular 
syphilis in 5.8 per cent of the cases, not including any of cerebral hemor- 
rhage. These cases include those of diabetes with uncomplicated aortitis, 
with aneurysms and with aortic insufficiency. In 1 case with a negative 
serologic reaction, typical syphilitic aortitis was found at autopsy by 
gross appearance, confirmed by the microscopic observations. Since 
uncomplicated syphilitic aortitis is an asymptomatic condition *° and very 
difficult to diagnose in early stages,*! it is not unlikely that had some of 
our patients been observed for a longer period, there would have been a 
higher percentage of cases of diabetes with cardiovascular syphilis. 

4. Angina Pectoris: At least 8.1 per cent of the patients had angina 
pectoris. This is not surprising in view of the fact that the patients are 
in the older age groups. It is true that involvement of the ostia of the 
coronary arteries in syphilitic aortitis may be the source of the pro- 
duction of the pain, but we believe that in practically all cases the angina 
was related to the age of the patient and to the degree of coronary 
arteriosclerosis as influenced by the duration of diabetes. The inci- 
dence of angina in 10,000 diabetic patients of all types was 4.1 per cent.?** 
This percentage is lower than that in the syphilitic patients, because so 
many young diabetic patients are included in the larger series. 

5. Hypertension: The criteria for the designation of hypertension 
have been given. In 33 per cent the systolic blood pressure averaged 
150 mm. of mercury. This percentage is not different from that obtained 
in a similar group of old diabetic patients without syphilis, and, as in 
them, the percentage of hypertension is related to the known factors of 
advancing age and increasing arteriosclerosis, plus other unknown factors 
in the causation of hypertension.*? 

6. Charcot’s Joint: There were 3 patients with Charcot’s joint and 
2 others in whom the presence of the condition was questionable. Of 
the 2 patients just mentioned, 1 had tabes and dementia paralytica and 
a positive reaction of the spinal fluid. In the case of the other patient 


40. Wilson, R., Jr.: Uncomplicated Syphilitic Aortitis: An Asymptomatic 
Condition, Am. J. M. Sc. 194:174-185 (Aug.) 1937. 

41. Wile, U. J., and Snow, J. S.: Occult Cardiovascular Syphilis, Am. J. 
M. Sc. 195:240-248 (Feb.) 1938. 

42. Root, H. F., and Sharkey, T. P.: Arteriosclerosis and Hypertension in 
Diabetes, Ann. Int. Med. 9:873-882 (Jan.) 1936. 
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the spinal fluid was not examined, but tie history of the difficulty and 
the appearance on roentgen examination suggested a syphilitic lesion 
of the bones. Apart from these 5 syphilitic patients there have been 
Charcot joint lesions in 2 patients with diabetes in whom evidence oj 
syphilis was not proved. Tests of the spinal fluid gave a negative 
Wassermann reaction in each. One of these patients definitely had 
diabetic neuropathy. 

7. Gangrene: Gangrene occurred in 8.5 per cent of the cases. It 
must be noted that in addition to these cases other cases of gangrene 
would undoubtedly have occurred if in other cases of infections of the 
foot among these old patients the lesion had been allowed to progress. 
This proportion of the incidence of gangrene is no higher than in diabetic 
patients without syphilis. It has been reported ** that in 323 cases of 
gangrene the serologic reactions were positive in 1.9 per cent. This is 
not significantly different from the incidence of syphilis of 1.7 per cent 
in the entire series of 15,059 diabetic patients. Previously,*’ a higher 
incidence of gangrene (10 per cent) was reported in diabetic patients 
with syphilis, as compared with 2.8 per cent in all the patients with 
diabetes, but since that report in 1923, many thousands of patients with 
diabetes have been seen, and it has been found that syphilis has no part 
in the production of gangrene. Lemann * in 1927 came to the conclusion 
that syphilis does not predispose diabetic persons to gangrene. Of 17 
white persons with gangrene, none had a positive Wassermann reaction. 
There was a preponderating gangrene ratio in the Negro patients, in 
whom there was also a preponderance of syphilis; but the two diseases 
could not be found to be etiologically related, since only 2 of 36 Negroes 
with gangrene (5.5 per cent) had a positive Wassermann reaction, as 
compared with 6.4 per cent of positive Wassermann reactions in all 
diabetic Negroes. He believed gangrene in the Negro to be best 
explained by poor care and hygiene. 

Causes of Death—Does the cause of death throw any light on the 
question of relationship of syphilis and diabetes? Fortunately for com- 
parison we have the verified statistics for a very large group of deaths 
in diabetic patients. In table 22 are listed the causes of death in per 
cent for 130 diabetic patients with syphilis as compared with the causes 
for 4,474 diabetic patients. By observing the first and last columns, 
it is seen that there is no essential difference that cannot be easily 
explained. For example, the fact that only 14.6 per cent of the diabetic 
patients with syphilis died in coma, as compared with 20.3 per cent of all 
diabetic patients, is explained in that the latter group contained many 
juvenile patients, who in the early days before the discovery of insulin 


43. Lemann, I. I.: Diabetic Gangrene in the South, J. A. M. A. 89:659-661 
(Aug. 27) 1927. 
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frequently died in diabetic coma. The nearness with which the per- 
centages coincide is really surprising. This certainly suggests that 
syphilis has little effect on the final outcome of diabetes. Only indi- 
rectly is it indicated that syphilis has no part in the causation of diabetes. 
It must be admitted that if there were a rare case of diabetes caused by 


TaBLeE 22.—Causes of Death of Diabetic Patients With Syphilis; Comparison 
by Sex With Causes of Death in Percentage of All Diabetic Patients 


Diabetes with Syphilis (1897-1939) 4,474 
A Diabetic 
Per Cent Number Patients 


(1897- 
Cause of Death Total Male Female Total Male Female 1939) 
All causes, per cent or number 4 i 97 


Primary coma 
Secondary coma 


ac 
8 


Cardiorenal vascular disease, total.. 
Arteriosclerotic 


RE SS 


Angina pectoris or coronary... 
Nephritis 
Apoplexy 


~ 


Multiple or unassigned site....... 
Nonarteriosclerotic 


Infections, total 
Influenza and pneumonia 
Other infections of the respiratory 
tract, mastoid, ete. 
Appendicitis 
Carbuncle 
Erysipelas 
Abscess of skin, or of other organs 
All other infections 


© 


Syphilis 


Other causes 
Diseases of prostate gland 
Cirrhosis of the liver 
Acute intestinal obstruction 
Pernicious anemia.................. 


orroocorec 


* Syphilitie heart. 


syphilis, it would not influence these statistics and thereby be evident. 
This is a very important point to remember. 

Of the 130 cases of death, autopsies were done in 21, and not all at 
our hospital. An aortitis was found in 2 cases and a syphilitic ulcer of 
the trachea in another. If autopsies had been done in all cases a larger 
proportion of syphilitic defects would very likely have been found. 
Previously in this paper,’* reference was made to the proportion of 
cases of syphilis found in a large series of autopsies on diabetic patients. 
Besides syphilitic pathologic changes appearing at autopsy other syphi- 


| 10.0 10.3 9.1 18 
4.6 6.2 3.0 6 
Cardiac 
Gangrene 
15.4 16.5 12.1 20 16 4 | 
7.7 9.3 3.0 10 9 1 
2.3 2.0 3.0 3 2 1 
15 1.0 3.0 2 1 1 
0.8 1.0 eee 1 1 as 
08 1.0 nee 1 1 we 
2.3 2.1 3.0 3 2 1 
po ee 54 6.2 3.0 7 6 1 
Te 3.1 2.1 6.1 | 2 
12, 3 
08 1, 
0.8 1, 
AAS 0.8 1 
3.1 2. 2 
Other diseases and conditions...... 15 1 1 
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litic degenerations were observed, such as tertiary cutaneous lesions. 
Three patients had carcinoma of the tongue; the relationship between 
syphilis and this type of cancer is well known. 


Death Rates.—Many problems arise in the presentation of accurate 
mortality data of patients suffering with chronic diseases, particularly as 
is related to the age at onset of those diseases. The reasons for the 
method of tabulation as given in table 23 have been summarized else- 
where.** The years of life in which the patient is exposed are the years 
from the first observation. The patients whose syphilitic infection 
occurred before the first visit are included in the table from the time 


TasBLe 23—Death Rates per Thousand Among Diabetic Patients With Syphilis 
and Ratio of These Rates to Those for All Male Diabetic 
Patients and for Males in the General Population 


Ratio to Death Rate 


Of White 
Years Death Rate Of Male Males in the 
of Life per Diabetic General 

Exposed* Deaths ‘Thousand Patients + Population 


Deaths in preinsulin era 
7 86.3 
6 81.1 
ll 90.9 


Deaths in insulin era 
Patients first seen prior to Aug. 7, 


87.8 
61.2 
99.4 


80.3 
51.4 
89.7 


* Patients seen prior to 19388 followed to Jan. 1, 1938. Fractional parts of years of life 
exposed were tabulated, but the exposed in this table are taken to the nearest whole numbers. 

+ In same era of insulin experience for all male diabetic patients, 1922-1929. 

t Massachusetts, 1929 to 1931. 


of the first visit; those few in whom the infection occurred at some 
time afterward are included only from the reported date of infection. 
Patients first seen with grave complications which were almost imme- 
diately fatal have been excluded. Comparisons with the death rates 
of nonsyphilitic patients have been made with the rates as computed 
for male patients, since most of the deaths among diabetic patients with 
syphilis were in male patients. 

Ratios under 1 indicate a lower death rate in the group with syphilis, 
and ratios in the neighborhood of 1 indicate approximately the same 
mortality. The lower death rate in the preinsulin area is explained by 


44. Joslin, E. P.; Dublin, L. I., and Marks, H. H.: Studies in Diabetes 
Mellitus: VI. Mortality and Longevity of Diabetics, Am. J. M. Sc. 195:596-608 
(May) 1938. 


0.7 
0.7 
0.7 
1922 
New patients 
946 76 11 2.8 
702 63 1.0 2.5 
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the fact that before insulin was used the ordinary diabetic patient with- 
out the protection of insulin had a much shorter duration of life. As we 
have shown, the diabetic patients with syphilis are the older ones, who 
usually have less severe diabetes, and this factor has been constant 
throughout the years. Now that the other diabetic patients with the 
proper use of insulin can have a more nearly normal life expectancy, 
the statistics show that syphilis is a further burden to a diabetic patient 
and tends to decrease the life expectancy. 


OTHER ASPECTS OF COEXISTENT DIABETES AND SYPHILIS 


Experimental Diabetes and Syphilis—The only reference found to 
this subject was an abstract by Lemann* of work done by Memmes- 
heimer, who first made rabbits diabetic by pancreatectomy and then 
inoculated them with syphilis. The conclusion reported was that the 
diabetes was not made more severe by the syphilis and that the course 
of syphilis in the depancreatized animals was no different from that in 
the nondiabetic animals. 

Immunity.—Various authors have mentioned that if diabetes is 
caused by syphilis, a diabetic patient should be immune to further 
attacks of syphilis. Not many diabetic patients get syphilis, because at 
the age that diabetes usually appears the patients are beyond the age 
at which syphilis is usually contracted. Furthermore, many diabetic 
patients are impotent. In a previous paragraph, in the discussion of 
the priority of diabetes, mention was made of 5 cases in which a diabetic 
patient later became syphilitic. It is certain that patients with diabetes 
are not refractive to syphilis. 


Prognosis.—Our cases really indicate that diabetes and syphilis have 
so little relationship that the prognosis for a person suffering from both 
diseases is a summation of the prognoses for the two diseases. Since 
both are chronic diseases of long duration, it is inevitable that some 
patients acquire both diseases. Syphilis on the average shortens a 
person’s life for a certain number of years, and diabetes has the same 
action. Apparently there is no synergistic effect. 


COMMENT 


The possible relationship of diabetes and syphilis does give opportu- 
nity for interesting speculations. Using rigid criteria fulfilled by every 
case, we have presented a large series of diabetic patients who also had 
syphilis. It is important to note that in most cases the courses of the 
two diseases were followed for many years. The 258 cases have been 
examined in great detail and only in such a large series is it possible 
to study certain fundamental aspects of the problem of the relationship 
of diabetes and syphilis. 
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The average incidence of syphilis in diabetes (1.7 per cent) has 
been essentially the same in the diabetic patients in our practice when 
the number is broken up into groups of nearly a thousand each and is 
less than in the general population of this locality. When first observed 
concerning the diabetes, almost 87 per cent of the patients were in the 
latent stage of syphilis. Race or nationality is of little bearing in the 
problem except that the Jewish race, with a higher incidence of diabetes 
in comparison to the proportion in the general population, definitely had 
fewer syphilitic members in proportion in the syphilitic practice. 

A very valuable point shown in this study is the fact that the age of 
onset of diabetes is the same in diabetic patients with syphilis as in all 
diabetic patients, in the various decades in which diabetes may appear. 
On the other hand, the average age at onset of syphilis is the same as 
for the whole population. 

The factor of obesity has long been known to play an important part 
in the causation of diabetes. Comparison of the diabetic patients with 
syphilis with all diabetic patients has shown a surprising similarity in 
their respective weights at the onset of diabetes. 

If syphilis causes diabetes, it is obvious that syphilis must precede 
the onset of diabetes. Of all the cases there were only 5 in whom a 
diabetic patient subsequently acquired syphilis, and there were 2 doubtful 
cases. In all the rest there was but little doubt that syphilis was present 
before the onset of diabetes. The long duration of syphilis before the 
onset of diabetes in the great majority of cases (over six years in 96 
per cent of the cases) certainly indicates that if there is any relationship 
between the two diseases, diabetes is a tertiary or late manifestation of the 
syphilis. Incidentally, if syphilis does cause diabetes, why does not the 
diabetes appear at about the same average age in each sex? No evi- 
dence of a relationship between the two diseases is afforded by this 
analysis, because there is a difference of six years between the sexes in 
the duration of syphilis before the onset of diabetes. 

It has been shown that the duration of diabetes is longer in diabetic 
patients with syphilis than in other diabetic patients, because the patients 
selected on the bases of the presence of syphilis are older and have 
generally milder diabetes than the younger patients, who are automati- 
cally excluded except for the rare ones with hereditary syphilis. 

The most important factor in the causation of diabetes is heredity. 
If there is less history of diabetes in the heredity of diabetic patients with 
syphilis than in diabetic patients without syphilis, this would tend to 
indicate that in these patients with the two diseases syphilis might play 
an etiologic role. Such is not the case, for it has been shown that the 
heredity for diabetes is the same. 
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If there is any type of syphilis in which diabetes should be produced 
(and if it is possible to cause diabetes), it is congenital syphilis, for in 
this condition the pancreas is much more frequently involved than in 
acquired syphilis and there is a much greater chance for syphilis to 
destroy the islands of Langerhans. An estimate has been made * that 
in this country 60,000 infants with congenital syphilis are born each 
year. If there were some relationship between diabetes and syphilis, this 
number of syphilitic infants should certainly have some influence on the 
incidence of diabetes in childhood. As a main point for arguing that 
congenital syphilis is the cause of diabetes in children Mikulowski ** 
used the fact that so many anomalies and malformations appear in dia- 
betic children, as pointed out by Priesel and Wagner.*’ He stated that 
syphilis is the most important factor for all the congenital anomalies 
and malformations and that many of the malformations of juvenile 
diabetes are also characteristic of congenital syphilis. It is true that 
malformations frequently appear in diabetic children; and, incidentally, 
also they appear frequently in the babies of diabetic mothers ; but we see 
no evidence for this suggested relationship. Both White ** and 
Wagner,** who have probably seen more children with diabetes than 
any other diabetic specialists, have stated that the abnormalities found 
in diabetic children are not the kind found in syphilitic children. Miku- 
lowski also reported that in ten years he had studied 80 syphilitic 
children, finding in 70 per cent that by a dextrose tolerance test 
(50 Gm.) hyperglycemia was produced (no figures given), and that the 
blood sugar content returned to normal after antisyphilitic treatment. 
He likened this abnormality to that of true diabetes and attributed it to 
hepatic insufficiency from syphilitic involvement. However, Mikulowski 
had never seen a cure of supposed syphilitic diabetes in a child. Labbé 
and Touflet * stated that they had never observed improvement in a 
diabetic child who was given antisyphilitic treatment and that they had 
treated several. 

A general discussion of antisyphilitic treatment for diabetic patients 
is intimately related to many comments already made in the presentation 
of Troller’s postulates, and these should be reviewed. In these days one 
should have definite criteria to conform to in order to avoid false con- 
clusions. Above all, a diabetic patient with syphilis should be first 
stabilized on a diabetic regimen before antisyphilitic therapy is instituted 
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and the results interpreted. Too often antidiabetic and antisyphi- 
litic treatments are started simultaneously, which makes proper interpre- 
tations of results impossible. A review of the literature shows that the 
more recent the cases in past years (i. e., since the time of the discovery 
and use of insulin with more normal diets), the fewer the number of 
cases in which the condition seems to be improved by antisyphilitic 
treatment. Specialists in their fields, such as Labbé and Touflet,? 
Moore,® Naunyn,’® Bertram,*® von Noorden,®® Lemann,® Rosenbloom ‘ 
and others,** have not seen any definite cure of diabetes by antisyphilitic 
treatment, or even slight improvement in the diabetes except in rare 
cases. 

However, as Brandau ** has stated, patients with diabetes in whom 
syphilis is proved or suspected should be given the benefits of antisyphi- 
litic treatment for its possible good effect on the diabetes, as well as for 
its general antisyphilitic value. Common sense would tell a physician 
not to start antisyphilitic therapy of diabetic patients, especially of those 
with severe types, until after the diabetes is under control. An exception 
pointed out by Stokes ° would be a patient with a seronegative primary 
lesion, for whom immediate institution of therapy is important. In most 
cases the few days of delay for diabetic regulation is of no significance. 
Stokes said that in patients with late diabetes of the relatively benign 
type he had never seen evidence of reduced tolerance to arsphenamine 
or unfavorable reaction to other forms of treatment for syphilis. 
Moore ° has expressed similar opinions ; he observed that the coexistence 
of diabetes is no contraindication to energetic antisyphilitic treatment, 
provided the diabetes can be controlled. Lapp and Schwarz ** did not 
find diabetes a contraindication to malaria therapy for syphilis of the 
central nervous system, though they found during the treatment a rise 
in the sugar content of the urine and of the blood, such as might be 
found in any febrile disease, except that there was no acetonuria, and 
after termination of the paroxysms there was a rapid return of the 
diabetic status to the former level, as contrasted with what usually 
occurs after fever of other origin. Stokes says patients with severe 
diabetes should not be given treatment for malaria. In our diabetic 
patients we have not found any contraindications to antisyphilitic treat- 
ment. Naturally a diabetic patient with syphilis should be considered 
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like any patient concerning possible risks before an antisyphilitic pro- 
gram is planned, and this is particularly applicable to diabetic patients, 
who are usually in the older age group. 

The criteria for adequate, or better for optimal, treatment have been 
given in a preceding section. Using such standards, any physician 
treating syphilis knows how difficult it is to see that a patient completes 
a prescribed plan of treatment satisfactorily. We do not believe our 
diabetic patients with syphilis in this regard have differed much from 
any group of syphilitic patients. It has been stated that only 16 per 
cent of persons acquiring syphilis receive enough treatment to reverse 
the reaction to a serologic test.** On the other hand, there are patients 
who are spontaneously cured of the syphilis without any antisyphilitic 
treatment, and these are variously estimated up to 30 per cent. In 
carefully reviewing our own cases we find that very few have received 
optimal treatment according to our criteria. Many patients have been 
observed and treated for far too short a period to permit conclusions as 
yet. If we hold to our criteria for preliminary regulation on a diabetic 
regimen, the results of antisyphilitic treatment have been practically 
100 per cent disappointing. : 

Altogether, there were 46 patients with treatment in whom the posi- 
tive serologic reaction became negative. Thirty-nine of these did not 
receive what has been outlined as optimal treatment. However, it is 
not necessary to assume that in all of these the serologic reversal took 
place because of the treatment given, because in most of them the dia- 
betes appeared years after syphilitic infection appeared and was treated, 
and probably in many the serologic reaction would have become negative 
anyway with the passage of time. In none of these 46 cases was there 
any evidence that syphilis aggravated the diabetes, because, in the first 
place, the syphilitic infection in the great majority of cases was at its 
most active stage years before diabetic manifestations became apparent 
and, in the second place, a syphilitic infection does not usually have the 
toxic febrile reaction of a pyogenic infection which so frequently upsets 
diabetic control. Also, there was no evidence that the treatment for 
syphilis given during the time the patient was diabetic in the few cases 
in which these periods came together caused any improvement in the 
diabetes. In no case was the carbohydrate tolerance improved above 
that which would be expected with diet alone or with diet and insulin, 
except possibly in 1 case, in which improvement was temporary. The 
fact must not be overlooked that occasionally in nonsyphilitic diabetic 
patients there may be periods in which a patient with mild diabetes, 
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usually requiring insulin, may temporarily not require it. In many 
instances the diabetes was so mild that changes in carbohydrate tolerance 
would have been difficult to detect. In some cases the diabetes became 
gradually worse in spite of treatment. In many cases of the entire 
syphilitic group the answers to the questions of whether antisyphilitic 
treatment improved either the syphilis or the diabetes had to be marked 
“unknown” instead of “yes” or “no.” 

‘In addition to the 46 cases with reversal of positive serologic reac- 
tion, there were 8 cases in which we considered the patient to have had 
optimum treatment, and in these the reaction remained positive. Besides 
these 8 cases there were 7 others in which the patients were considered 
“probably” to have had the optimum treatment, and in these the serologic 
reaction was reversed. 

A surprising observation was that in 6 cases the glycosuria first 
appeared while the patient was undergoing antisyphilitic treatment. In 
5 of these cases it was with an arsenical preparation, and once it was 
with iodides. If one were inclined to believe that syphilis did cause 
diabetes, this mode of onset of the diabetes could perhaps be explained 
as being due to the “Herxheimer reaction,” the therapy having caused 
a flare-up of the syphilis in some vital organ, such as the pancreas, in 
these cases. Of these 6 cases there was a history of hereditary diabetes 
in only 1 case, but in general the patients displayed pretty much the 
same characteristics as other diabetic patients so far as age at onset and 
overweight before onset were concerned. In no case did continued anti- 
syphilitic therapy improve the diabetes, which definitely persisted. There 
were 4 cases in which there were either secondary or tertiary cutaneous 
lesions; and because of the therapy received, in no case the optimum 
amount, the cutaneous lesions promptly healed, but the diabetes was not 
improved. In our experience antisyphilitic therapy has failed in every 
case to affect the diabetes permanently. 

For those authors who would emphasize the frequency with which 
neurosyphilis causes diabetes, no support is found in this large group of 
diabetic patients with syphilis. It must be remembered that neurologic 
abnormalities, such as pupillary and other reflex changes, are not 
uncommon in diabetic patients without any evidence of neurosyphilis or 
any type of syphilis, and that when they occur they certainly should not 
be attributed to syphilis. 

The comparative absence of the common sequelae of syphilis, is confirmatory 
evidence of the infrequency of syphilis as an etiological factor in diabetes. If 


syphilis is of etiological importance in diabetes, the diabetic possesses remarkable 
immunity to its customary manifestations.268 


The foreign literature has several times mentioned the possibility of 
finding a clue to the relationship of syphilis and diabetes in a study of 
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the cases of married patients. To us there seems to be no relationship. 
Husband and wife can both become diabetic, we believe, by hereditary 
predisposition on each side, with the diabetes precipitated in most cases 
by the development of obesity; it is also common to see marriage part- 
ners grow fat together, eating at a common table well stocked with food. 
As regards conjugal syphilis, it is bound to happen not infrequently that 
a marriage partner will infect the other, though the chance of infectivity 
is slight after the third year. The appearance of both diabetes and 
syphilis in husband and wife must be a rare chance finding, with the 
syphilis playing no role in the development of diabetes, unless like a 
pyogenic infection it behaves as a precipitating agent in a married pair 
each predisposed to diabetes. 

Did syphilis seem to cause diabetes in any case? After a careful 
review of all 258 cases we cannot say that in a single case the history of 
syphilis and the mode of onset of the diabetes had any definite signifi- 
cance in seeming to point to syphilitic origin of the diabetes. Of course, 
if one should believe that diabetes is a tertiary lesion of syphilis, then 
the records would show that in practically all the cases diabetes was 
due to syphilis, except for those few in which the diabetes definitely 
began before the syphilitic infection took place and for those cases in 
which the time relationship could not be determined. It is naturally 
much easier to see a possible relationship in these cases in which the 
diabetes has its onset in a short period after the known onset of the 
syphilis, though when the idea is pursued on a pathologic basis, it would 
seem more logical for the diabetes to begin late in the course of syphilis, 
when scarring and fibrosis had produced widespread damage in the 
pancreas. Of the cases in which the symptom complex of diabetes 
developed very soon after the initial syphilitic infection, Lemann * 
raised the question whether the diabetes might actually be referred to 
the syphilis, because he said that these cases must not be confused with 
cases in which a slight transient glycosuria occurs in early syphilis and 
in which no other diabetic phenomena develop, since such possible 
cases should never be considered as cases of true diabetes. He quoted 
Manchot who noted transient glycosuria 17 times in 359 cases of 
syphilis, with the exact significance of the slight glycosuria not being 
clear. Continuing, Manchot suggested the glycosuria might be due to a 
transient reparable disturbance of the pancreas and also of the liver, the 
disturbance being analogous to syphilitic albuminuria, syphilitic icterus, 
secondary syphilitic articular and tendon sheath conditions and acute 
heart failure of syphilitic subjects. Lemann brought out a valuable point 
in suggesting that when the diabetic symptom complex develops early in 
syphilis was not there a diabetic background already preexisting, with 
syphilis simply playing the role of a precipitating cause? Very little 
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has appeared in the literature stating what the effects of antisyphilitic 
therapy might be in the production of glycosuria in a patient supposedly 
without diabetes. Modern syphilologists say nothing about a possible 
effect of antisyphilitic treatment on carbohydrate metabolism to result 
in the finding of glycosuria in routine analyses of the urine. It is 
possible that in some cases either mercury or arsenic, by a toxic action 
on the liver or possibly on the pancreas, could produce glycosuria. [i 
proper criteria are adhered to, it is unlikely that a diagnosis of truce 
diabetes would ever be made in such a case. In relation to this topic 
there were mentioned 6 patients in whom glycosuria developed while 
they were receiving antisyphilitic treatment. Subsequently the sugar 
metabolism of these patients behaved just as it does in any patient witli 
diabetes. Except possibly for these patients, in none of our treated 
patients did antisyphilitic therapy with arsenicals or bismuth prepara- 
tions seem to upset the glycoregulatory mechanism. 

Of all the 258 cases, there are only 6 in which there is even the 
slightest suspicion that syphilis caused the diabetes. Though we could 
say that in none of our cases did syphilis cause diabetes, that still does 
not preclude the possibility that syphilis might cause diabetes by action 
on the pancreas, the nervous system or the endocrine glands. Though 
there have been occasional reports in the literature of cases in which 
diabetes was caused by syphilis, we have not observed such a case and 
think it strange, if such cases occur, thet we have not met with one in 
such a large series of proved cases of diabetes. If there is such a thing 
as “syphilitic diabetes,” we have not been able to recognize the charac- 
teristics. To us, a patient with syphilis does not have any different type 
of diabetes than the usual patient of the same age. 

In recent years important new researches in the etiology of diabetes 
have been made. These studies are the valuable observations oi 
Houssay ** and Young,®* which show the role of the pituitary gland in 
relation to diabetes. These studies take even further away any thought 
that syphilis can cause diabetes, unless there might be syphilitic involve- 
ment of the pituitary gland, as could possibly occur in basilar meningitis. 
but this is extremely unlikely. 


CONCLUSIONS 


A careful study of 258 patients with diabetes and with syphilis from 
a total of 15,095 patients with diabetes has been presented. All have 
met specific criteria for diagnosis. 
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A review of cases presented in the literature as instances of diabetes 
due to syphilis shows that practically all of them fail to satisfy the 
criteria we have set as being essential for proof of this relationship. 

The chief factors in the causation of diabetes (positive heredity 
history of diabetes, the state of being overweight and the age at onset of 
diabetes) have been shown to be the same for diabetic patients with 
syphilis as for diabetic patients without syphilis. 

If ‘‘syphilitic diabetes” occurs, theoretically it would most likely be 
a late manifestation of syphilis occurring in older persons, except in 
patients with congenital syphilis, in whom diabetes is uncommon. 

Part of the evidence against the relationship of the two diseases is 
the fact that there is a marked difference between the sexes in the dura- 
tion of syphilis before the onset of diabetes. 

For evaluation of results of antisyphilitic therapy, a diabetic patient 
with syphilis must be regulated on a constant diabetic regimen. 

A diabetic patient with syphilis may be given antisyphilitic treatment 
with the same considerations given to any patient concerning the plan 
of treatment. 

To be certain that antisyphilitic treatment has improved or cured 
diabetes, a case must be followed for years and the condition checked 
with dextrose tolerance tests. 

In this series of 258 patients there has not been a single instance of 
cure of diabetes brought about by optimum antisyphilitic treatment. 

On the average, a patient with syphilis and diabetes does not appear 
to have any type of diabetes different from that of the usual patient of 
the same age. 

We have not been able to recognize the characteristics of such a 
clinical entity as ‘syphilitic diabetes.” 


ELECTROLYTE BALANCE DURING TREATMENT, 
CRISES AND SEVERE INFECTION IN 
CASES OF ADDISON’S DISEASE 


ACTION OF ADRENAL CORTICAL EXTRACTS 


JAMES A. GREENE, M.D. 
AND 
GEORGE W. JOHNSTON, M.S. 
IOWA CITY 

The action of adrenal cortical extract and the cause of crisis in 
Addison’s disease are still not understood. The disturbance in sodium 
chloride metabolism was pointed out by Loeb* when he observed the 
beneficial effect of the administration of these electrolytes. Later, 
Harrop and his co-workers? showed that alteration of the sodium 
metabolism was the more important of the two. The importance of 
disturbed potassium metabolism in patients has been emphasized by 
Wilder and his associates * and by Zwemer and Truszkowski.* A study 
of the sodium, potassium and chloride excretion of 2 patients with 
Addison’s disease showed several points of interest and prompted this 
report. 

Both patients had undoubted moderately severe Addison’s disease, 
and they had not received any previous treatment. The first was a 
youth 18 years of age and the second a woman 24 years of age. The 
first patient was studied for one hundred and fifty-nine consecutive 
days and the second for thirty-eight days. Each patient received daily 
2 Gm. of potassium, 2.36 Gm. of sodium, 3.64 Gm. of chlorides and 
sufficient calories in the diet. Extra sodium and chloride were 
administered in a flavored solution of sodium chloride, sodium citrate 
and dextrose. The twenty-four hour output of urine was collected daily. 


From the Department of Internal Medicine, State University of Iowa College 
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The chlorides were measured by the Volhard-Harvey method.’ The 
urine was ashed for sodium and potassium analysis ® according to the 
method of Sholte. The former was measured by the technic of Salit * 
and later by that of Breh and Gaebler.* The daily level of urinary 
creatinine was used as a criterion of complete collections of urine. 


OBSERVATIONS 


Storage of Sodium.—It is now generally agreed that there is a loss 
of sodium from the body in the presence of untreated adrenal cortical 
insufficiency in animals and in man. A partial depletion of sodium would 
be expected, therefore, in untreated patients. Both of our patients 
showed such a depletion. They stored large amounts of sodium at first, 
after a high sodium intake, and later the rate of storage declined until 
there was an approximate balance. Accompanying this storage of 
sodium there was a gain in body weight, which reached a plateau 
simultaneously with the occurrence of sodium balance. A reduction 
of daily sodium intake in 1 patient from 12.58 Gm. to 7.67 Gm. did 
not alter the sodium balance or the body weight. A further reduction 
to 2.36 Gm., however, resulted in loss of sodium from the body and a 
decrease in body weight. The patient remained under treatment with , 
this regimen for fifty-four consecutive days, on forty-four of which 
no cortical extract therapy was given. A constant sodium depletion 
occurred, averaging 1 to 2 Gm. daily. An increase of the daily sodium 
intake to 12.58 Gm. again resulted in storage of sodium and increase 
of body weight comparable to the previous results, until a sodium balance 
was reached, and simultaneously the body weight became constant. It 
required thirty-four days to correct the sodium depletion the first time 
in our first patient, twenty-seven days the second time and twenty-four 
days in our second patient. It is to be noted from chart 1 that the 
storage of sodium and the body weight closely paralleled each other. 

These observations indicate that sodium depletion should be corrected 
in all patients with Addison’s disease, that twenty to thirty days are 
required for this correction and that changes of body weight are good 
criteria of sodium loss, storage or balance provided the diet is adequate 
and constant. Storage of sodium is shown by a gain in body weight, 
loss of sodium by decrease of weight and sodium balance by constant 
weight. 
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Action of Cortical Extracts—Harrop and his associates * showed 
that cortical extracts help the body to retain sodium in the presence 
of adrenal cortical insufficiency. There has not been any attempt, 
however, to ascertain whether this action of the extracts is altered by 
storage or loss of sodium from the body or by sodium balance. Hartman, 
Lewis and Toby * reported decreases of sodium excretion after injections 
of cortical extracts into normal men and dogs. It is presumed that 
the adrenal glands and the sodium content of the body were normal. 
It is to be noted from chart 2 that the effect of cortical extract on the 
excretion of sodium depends on whether the patient is storing or losing 
sodium or is in sodium balance, provided the potassium intake is low 
and constant. After administration of potent cortical extracts there 
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Chart 1.—Graph showirg the relation of sodium storage or loss of sodium to 
changes in body weight. 2 


was no demonstrable decrease of sodium excretion in our patients when 
they were in sodium balance or were storing sodium. On the other 
hand, comparable doses of the extract resulted in definite decrease of 
sodium excretion during periods when the patient was losing sodium. 

These observations indicate that patients with Addison’s disease 
will store sodium at the maximum rate provided the potassium intake 
is low and constant and the sodium intake is sufficiently large ; that under 
such conditions the administration of cortical extract in therapeutic 
doses does not accelerate the storage of sodium, and that after sodium 
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depletion has been corrected cortical extract does not produce any more 
storage of sodium. On the other hand, the hormone does help the 
patient to retain sodium when the intake is low and sodium is being lost 
from the body. 

It is possible to obtain data which would indicate that the administra- 
tion of cortical extracts would produce an increased excretion of sodium. 
It has been shown in the foregoing paragraphs that the sodium excretion 
increases as the sodium depletion becomes corrected. If cortical extracts 
are administered simultaneously with this increased excretion the results 
are likely to be erroneously interpreted as due to the extract. It is 
to be noted from chart 2 that sodium retention decreased simultaneously 
with administration of cortical extract on two occasions, but the decreased 
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Chart 2.—Chart indicating that sodium storage was not increased by adrenal 
cortical extract when there was adequate sodium intake, whereas excretion of 
sodium was diminished when the intake of sodium was low. 


retention resulted from correction of sodium depletion rather than from 
use of the extract. 

Sevringhaus '° stated that an oral preparation of cortical extract, 
“cortilex,” is sufficiently active for therapeutic use. It was necessary, 
however, to ascertain whether this preparation was effective in our 
patients before we would recommend such therapy. Both patients were 
given eight tablets daily for three days. The first patient was in negative 
sodium balance, and a decrease of sodium excretion occurred, comparable 
to that obtained after administration of small doses of the parenteral 
extract. The other patient was storing sodium and showed no alteration 
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in sodium excretion. A previous period during sodium storage in this 
patient also showed no effect following hypodermic administration of the 
extract. 

Hartman and his associates ® reported that administration of cortical 
extract to a normal man resulted in a greater urinary excretion of 
potassium. Our data show no consistent alterations of urinary excretion 
of potassium following administration of cortical extracts. 

Effect of Added Potassium.—Wilder and his co-workers* have 
previously shown that the addition of extra potassium intake will alter 
the course of Addison’s disease and produce symptoms of crisis. Our 
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Chart 3—Chart indicating that excretion of sodium was not necessarily increased 
after administration of extra potassium. Manifestations of crisis, however, occurred. 


observations confirm theirs but differ in certain respects. Sodium 
depletion and storage appear to have a definite influence on the 
sensitiveness of our patients to the addition of potassium. They were 
less sensitive to potassium during periods of sodium storage and 
saturation than during periods of sodium loss and depletion. It is to 
be noted from chart 3 that addition of 1.45 Gm. of extra potassium daily 
for three days resulted in acceleration of sodium excretion and that 
definite manifestations of crisis occurred, whereas during storage of 
sodium 4 Gm. extra of potassium daily failed to alter sodium excretion 
but did produce a crisis. Furthermore, the addition of 1 Gm. of extra 
potassium daily for seven days after sodium depletion had been corrected 
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did not produce a crisis in this patient. In our second patient, after 
correction of sodium depletion (chart 3) the addition of 4 Gm. of extra 
potassium daily for two days was followed by a greater urinary excretion 
of sodium and symptoms of crisis. 

It is of interest that manifestations of crisis appeared in our patients 
after the addition of extra potassium intake with or without an increase 
of sodium excretion. 

Crisis—The theory that sodium loss is an important factor in the 
production of crisis is not substantiated by our observations. It does 
not appear that sodium storage or depletion alone will produce crisis. 
One of our patients had several attacks of crisis during a period when 
he was storing large amounts of sodium, but he did not have a crisis 
during another period of sodium storage or during a period of sodium 
depletion, although he went for fifty-four days in negative sodium 
balance and received no cortical extract for forty-four days. During 
this time the sodium content of the blood serum declined from 317 to 
272 mg. per hundred cubic centimeters. Furthermore, the administration 
of excess potassium produced manifestations of crisis regardless of 
whether the sodium excretion was increased and of whether the patient 
was storing or was losing sodium or sodium depletion had been 
eradicated. Sodium, however, apparently plays a role in the production 
of crisis. The patients appear to be more sensitive to potassium during 
depletion of sodium than they are if such depletion is corrected. It is 
possible also that sodium depletion plays a role in the production of 
the circulatory collapse which occurs in certain attacks of crisis. One 
of our patients had orthostatic hypotension during a period of sodium 
depletion, and such manifestations were eradicated after storage of 
sodium. 

Potassium, on the other hand, appears to play an important role in 
the production of crisis, but the mechanism by which it produces a 
crisis is not clear. Entire white rats were analyzed during adrenal 
cortical insufficiency by Harrison and Darrow,"' who found a definite 
increase in the potassium content of the entire animal. It was thought 
that changes of potassium content of the muscles probably accounted for 
the changes in the animals as a whole. It is difficult to attribute the 
production of crisis to a storage of potassium alone. Both of our patients 
stored potassium simultaneously with sodium without manifestations of 
crisis. Furthermore, crisis did not develop in our patients until from 
one to three days after extra potassium had been omitted, and patients 
appear to tolerate more potassium after correction of sodium depletion 
than during such depletion. These observations appear to support the 
contention that crisis develops because of disturbance in distribution 
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of body electrolytes rather than that excess potassium produces a specific 
toxic effect. 

Chlorides.—It is generally agreed that excretion of sodium is greater 
than that of chlorides in cases of adrenal cortical insufficiency and that 
chloride metabolism closely parallels that of sodium. Our results are 
in accord with this accepted idea except in one respect. It is to be noted 
from chart 4 that there was a greater urinary excretion of chlorides 
(milliequivalents) than of sodium (milliequivalents) in our first patient 
during the first twelve days of the initial period of sodium storage and 
that the two were approximately equal for the next twenty-eight days, 
or until a few days after sodium balance had been established. The 
excretion of sodium, however, exceeded that of chlorides (milli- 
equivalents) during the remainder of the studies. This observation 
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Chart 4.—Relative excretion of sodium and of chloride. The latter exceeded 
the former for the first fifteen days, and the two were approximately equal for the 
next twenty days. The excretion of sodium exceeded that of chloride throughout 
the remainder of the study. 


indicates that in certain instances there is a greater loss of sodium than 
of chlorides from the body and that the patients will store more milli- 
equivalents of sodium than of chloride during a period of high sodium 
chloride intake. The urinary chlorides will be thereby greater than 
the urinary sodium on the basis of milliequivalents until sodium balance 
is established. 

Observations Through an Infection and Until Death.—Studies of 
sodium, potassium and chloride excretion during severe acute infections 
and until death in cases of Addison’s disease have not been reported 
previously. One of our patients contracted a severe acute streptococcic 
infection of the upper respiratory tract and bronchopneumonia while our 
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studies were in progress. The patient had apparently recovered from 
the infection, with a return of temperature, pulse and respiration to 
normal for approximately thirty-six hours, when she suddenly became 
cyanotic, twitching of the face and extremities developed and she died. 
The arterial pressures had remained between 100 and 120 systolic, and 
the heart sounds were of good quality. It is to be noted from the 
accompanying table that there were no remarkable changes in excretion 
of electrolytes during the period of infection and none to account for 
sudden death. 


Intake and Output of Sodium, Potassium and Chlorides in Relation to Adminis- 
tration of Adrenal Cortical Extract 


Sodium Potassium Chlorides Adrenal 
Cortical 
Intake, Output, Intake, Output, Intake, Output, Extract, 
Gm. Gm. Gm. Gm. Gm. Gm. Dog Units 


5/21/39 ; 15.77 
5/23/39 .2 45 13.10 
5/24/39 5 13.30 
5/26/39 46 14.62 
5/28/39 A 19.70 


* Infection began. 
The table shows no significant changes in electrolyte balance during a severe infection and 
none to account for sudden death at 6 a. m. on May 30. 


SUMMARY 


The sodium, potassium and chloride excretion of 2 patients with 
previously untreated Addison’s disease was studied. 

A depletion of sodium was observed in both patients, and such 
depletion should be corrected. After it is corrected the patient ceases 
to store sodium. The rate of sodium storage during high sodium intake 
and a low constant potassium intake is not increased by therapeutic 
doses of cortical hormone. The rate of sodium loss, however, is 
decreased during negative sodium balance by cortical extract. Changes 
in body weight are a good criterion of sodium storage or loss provided 
the diet is constant and adequate. The addition of excess potassium 
will produce crisis regardless of whether sodium excretion is increased, 
and patients appear to be more sensitive to potassium during sodium 
depletion than during sodium storage or saturation. Certain patients 
will deplete the body of more sodium than chloride, and the urinary 
excretion of chloride will be greater than that of sodium during a high 
sodium chloride intake. The causes of crisis are discussed, and the 
electrolyte excretion of a patient during a severe infection and until 
death is reported. 


12.95 
15.90 
14.90 
10.24 250 
7.95 1,250 
6.14 1,250 
8.30 500 
9.35 1,000 , 
10.45 1,000 
16.45 750 
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INTRODUCTION 


Anacidity has been considered one of the most important distur- 
bances of the gastric function and often has been treated in textbooks 
as a separate disease.* It has become customary to consider anacidity as 
either “functional” or “organic.” 


I. FUNCTIONAL ANACIDITY 


Several theories have been advanced to explain the failure of 
anatomically normal cell's to secrete acid: 


1. Psychogenic Influences.—It was believed that in patients with 
anacidity the cells themselves were able to produce acid but that they 
did not do so because a psychogenic barrier was established between 
the central nervous system and the end organs. Such a condition would 
be similar to certain other psychogenic disturbances. In hysterical 
paralysis, for instance, the paralyzed muscle has the potential faculty 
to contract but cannot contract because of psychogenic inhibition. 
Certain authors have presented evidence to prove the psychogenic origin 
of anacidity. Pavlov,’ Bickel * and others have demonstrated in experi- 


From the Department of Medicine, University of Chicago. 

1. Compare for the following discussion A. L. Bloomfield and W. S. Pollard’s 
outstanding monograph, Gastric Anacidity: Its Relation to Disease, New York, 
The Macmillan Company, 1935. 

2. Pavlov, I. P.: (a) The Work of the Digestive Glands, translated by W. 
H. Thompson, London, C. G. Griffin & Co., 1902; (b) Conditioned Reflexes: An 
Investigation of the Physiological Activity of the Cerebral Cortex, New York, 
Oxford University Press, 1927. 

3. Bickel, A.: Experimentelle Untersuchungen iiber die Einfluss von Affekten 
auf die Magensaftsekretion, Deutsche med. Wchnschr. 31:1829, 1905. 
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ments on animals that psychic stimuli influence the gastric secretion. 
For a long time it was not believed that their conclusions could be 
applied to man. It had been forgotten how beautifully Beaumont * had 
observed and described the influence of emotions on the gastric secre- 
tion a hundred years ago. However, Heyer ® later proved by hypnotic 
experiments that mental conditions may affect the gastric secretion. He 
made fractional analyses on patients in deep hypnosis and found that 
suggestion of all kinds of emotions, disagreeable ones (fear and emotions 
caused by pain, a feeling of danger of life and other experiences) 
as well as agreeable ones (taking a walk in the spring, winning in 
a lottery, recovering from sickness) stopped the flow of gastric juice, 
the former somewhat more quickly than the latter ones. Heilig and 
Hoff,® using a similar technic, found that suggestion of food eaten with 
disgust may cause complete ‘anacidity. Crucial experiments were carried 
out by Wittkower.’ After testing his subjects by repeated fractional 
analyses he suggested to them different emotions and maintained the 
effect for two hours; in the observations on 2 people he found not only 
that anacidity occurred after suggestions of disagreeable emotions but 
even that the anacidity was not influenced by the injection of histamine 
(1 ce. of a 1: 1,000 solution). A priori, this important observation of 
psychogenic inhibition of the secretion of histamine may seem difficult 
to accept, but it was corroborated later by Henning.* 


2. Constitutional Hereditary Debility of the Gastric Glands (Mar- 
tius °)—This theory was advanced especially by Hurst *° and his school. 
I; was believed that for hereditary reasons the gastric glands were not 
able from birth on to secrete hydrochloric acid and that such a con- 


4. Beaumont, W.: Experiments and Observations on the Gastric Juice and 
the Physiology of Digestion, Plattsburgh, N. Y., F. P. Allan, 1833. 

5. Heyer, G. R.: Die Magensekretion beim Menschen unter besonderer 
Beriicksichtigung der psychischen Einfliisse, Arch. f. Verdauungskr. 27:227, 1921; 
29:11, 1921. 

6. Heilig, R., and Hoff, H.: Beitrage zur hypnotischen Beeinflussung der 
Magenfunktion, Med. Klin. 21:162, 1925. 

7. Wittkower, E.: Uber affektiv-somatische Veranderungen zur affektiven 
Beeinflussbarkeit der Magensekretion, Klin. Wchnschr. 10:1811-1813 (Sept. 26) 
1931. 

8. Henning, N.: Entziindung des Magens, Leipzig, Johann Ambrosius Barth, 
1934. 

9. Martius, F.: Achylia gastrica und pernizidse Anamie, Med. Klin. 12:481, 
1916. 

10. (a) Hurst, A. F.: The Constitutional Factor in Disease, Brit. M. J. 1: 
823, 1927; (b) Schorstein Lecture on Precursors of Carcinoma of the Stomach, 
Lancet 2:1023, 1929; (c) Observation and Experiment and Physiology of the 
Stomach, ibid. 2:949, 1937. 


1062 ARCHIVES OF INTERNAL MEDICINE 


dition may even have no pathologic significance. Many gastric analyse- 
made on infants during the first months of life, especially before the 
development of any gastrointestinal troubles, did not give any evidence 
of such an inborn anacidity (Stewart ''). In a frequently quoted paper 
Bennet and Ryle ** described their observations on 100 young, healthy 
students. In 4 of these students they found a complete anacidity, and 
the conclusion was drawn that a hereditary dysfunction of the acid- 
secreting cells must have been present. Faber ‘'* recognized that this 
conclusion was not justified, for these students might have had symp- 
tomless chronic gastritis. Moreover, the possibility of a psychogenic 
anacidity in these patients could not be excluded. The demonstration 
of histamine-proved anacidity in the families of patients with pernicious 
anemia seemed to constitute further evidence of congenital anacidity. 
The conclusion appeared to be justified that this anacidity was a 
hereditary characteristic. 

3. Toxic Anacidity.—It was assumed that poisons or toxins were 
able to stop the function of the gastric glands. Anacidity from such a 
cause, if established, would scarcely be “functional.” The fine organic 
structure of the acid-secreting cells might be damaged even though 
these changes could not be seen. 


II. ORGANIC ANACIDITY 


In gastric carcinoma or gastric syphilis, the anacidity was assumed 
to be organic even though some of the mucosa appeared normal. An 
organic atrophy of the gastric mucosa was assumed to be the founda- 
tion of the anacidity always present in pernicious anemia. Faber and 
Lange ** rediscovered microscopically the chronic gastritis associated 
with gastric atrophy described earlier by Fenwick ** and others. Faber 
said that he considered chronic gastritis to be the only cause of anacidity, 
but the entity “chronic gastritis” was not generally accepted before the 


11. Stewart, A.: Gastric Acidity in Infants and Young Children Under Normal 
and Pathological Conditions, with Special Reference to Nutritional Anemia, Brit. 
J. Child. Dis. 34:1, 1937. 

12. Bennet, T. L., and Ryle, J. A.: A Study of Normal Gastric Function 
Based on the Investigation of One Hundred Healthy Men, Guy’s Hosp. Rep. 71: 
286, 1921. 

13. Faber, K.: Gastritis and Its Consequences, London, Oxford University 
Press, 1935. 

14. Faber, K., and Lange, G. D.: Pathogenese und Atiologie der chronischen 
Achylia gastrica, Ztschr. f. klin. Med. 66:53, 1908. 

15. Fenwick, S.: On Atrophy of the Stomach and on the Nervous Affections 
of the Digestive Organs, London, J. & A. Churchill, 1880. 
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advent of gastroscopy. Today chronic gastritis is recognized as the 
most frequent gastric disease.’® 


GASTROSCOPIC STUDIES ON HISTAMINE-PROVED ANACIDITY 


Gastroscopy permits one to study the finer details of the gastric mucosa 
and thus to observe the changes associated with anacidity. Henning 
and Jurgens ** reported a study of 29 patients with achlorhydria after 
injection of histamine and found atrophy of the mucosa in 4 and severe 
gastritis in 13 of them. McNeer and Barowsky '* found that different 
forms of gastritis may be present in patients with achylia. Gaither and 
Borland '* in their recent report stressed that they had seen “atrophy 
with achylia, achylia without atrophy and atrophy with normal gastric 
juice.” A still more recent gastroscopic study made by K. Lithr and 
M. Stlzow ** on pernicious anemia indicates that even in persons with 
this type of disease, the gastritis is not necessarily atrophic. 

We have analyzed the cases of 120 patients in whom at some time 
histamine-proved anacidity was found and on whom at about the same 
time a gastroscopic examination was performed.*° Sixty-eight of these 
patients had only one histamine test and gastroscopic examination 
respectively ; on 52 patients, a total of 428 histamine tests and of 349 
gastroscopic examinations were carried out. Thus, in the latter group 
each patient had an average of approximately 8.2 histamine tests and 
approximately 6.7 examinations by means of the gastroscope. One 
patient had 61 histamine tests and another 41 gastroscopic examinations. 

This material may be divided for analytic purposes into three groups: 
(1) patients with spontaneous anacidity in whom the gastric mucosa 


16. (a) Katsch, G.: Erkrankungen des Magens, in von Bergmann, G., and 
Staehelin, R.: Handbuch der inneren Medizin, ed. 2, Berlin, Julius Springer, 1926, 
vol. 3, pt. 1, p. 553. (b) McNeer, G., and Barowsky, H.: Gastroscopic Study of the 
Incidence of Chronic Gastritis in Common Gastric Afflictions, Am. J. Digest. Dis. 6: 
181, 1939. (c) Schindler, R.: Diagnostische Bedeutung der Gastroskopie, Miinchen. 
med. Wchnschr. 69:535, 1922; (d) Gastroscopy: The Endoscopic Study of Gastric 
Pathology, Chicago, University of Chicago Press, 1937; (e) The Incidence of the 
Various Gastric Diseases as Revealed by Gastroscopic Study, Am. J. M. Sc. 197: 
509, 1939. 

17. (a) Henning, N.: Histaminprobe und endoskopisches Bilder Magen- 
schleimhaut bei Achylie, Miinchen. med. Wchnschr. 76:1561, 1929. (b) Henning, 
N., and Jiirgens, R.: Beziehungen der Farbstoffexkretion zur Sekretion und 
Morphologie der kranken Magens, ibid. 77:1961, 1930. 

18. Gaither, E. H., and Borland, J. L.: Gastroscopic Studies, J. A. M. A. 
110:436 (Feb. 5) 1938. 

19. Lihr, K., and Silzow, M.: Gastritisbefunde bei der Achylia perniciosa 
Gastroskopische Untersuchungen, Deutsches Arch. f. klin. Med. 182:327, 1938. 

20. On all these patients the flexible Wolf-Schindler gastroscope was used, on 
most of them the so-called 50 degree model. Of these patients, 98 were seen by 
us entirely, 1 was referred by Dr. H. Murphy, Buffalo, and 21 were referred by 
Dr. L. Berry, gastroenterologist at the Providence Hospital. 
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as seen through the gastroscope looked perfectly normal, (2) those with 
spontaneous anacidity in whom the gastroscopic examination revealed an 
abnormal mucosa and (3) patients in whom the histamine-proved 
anacidity was produced artificially either (a) by operation or (b) by 
therapeutic roentgen irradiation. 

The first group presumably contains the patients with “functional” 
anacidity and consists of 5 members. The second group comprises the 
patients with anatomic changes producing, or combined with, anacidity, 
and consists of 96 persons. The last group, 19 patients in whom anacidity 
was produced artificially either by gastric operation or by therapeutic 
roentgen irradiation, may throw some light on the origin of postopera- 
tive anacidity and on the condition of the gastric mucosa after roentgen 
therapy. 


I. HISTAMINE-PROVED ANACIDITY ASSOCIATED WITH A 
NORMAL GASTRIC MUCOSA 


In the total of 101 patients with spontaneous anacidity, only 5 per 
cent were found to have a perfectly normal gastric mucosa. This is 
perhaps the most important and the most surprising result of the 
analysis, especially if it is remembered that a normal gastric mucosa 
is found in 22.2 per cent of all patients on whom the gastroscope was 
employed.’ Unfortunately it was not possible to watch any of these 
patients. Each of them was examined only once. Therefore, it cannot 
be stated (1) whether the gastric secretion was “capricious,” anacidity 
frequently changing with acidity, (2) whether this anacidity was per- 
manent or (3) whether perhaps later an organic disease of the stomach 
would have developed, the first stage of which could not be recognized 
gastroscopically. The possibility of a technical error can be excluded, 
it seems, for frequent checks have shown that the tip of the Rehfuss 
tube is almost invariably found in the most dependent part of the 
stomach. However, the position of the tube was not checked fluoro- 
scopically in these 5 cases. The patients were not permitted to swallow 
their saliva. 

Four of these patients were “nervous,” but this finding certainly 
does not constitute valid evidence that the anacidity present was func- 
tional (Faber,‘* Henning,* Gutzeit,?* Schindler *** and Bloomfield and 
Pollard'). Satisfactory proof that secretion of histamine may be sup- 
pressed by psychogenic causes can best come, it seems to us, from studies 
made on patients in hypnosis. The fifth patient, a Negro, had had a 
general reaction to antisyphilitic therapy (bismuth) at the time of his 
examination, and it may be assumed that the anacidity in his case was 
toxic, probably with alteration of the finer structure of the gastric cells. 


21. Gutzeit, K.: Gastroskopie im Rahmen der klinischen Magendiagnostik, 
Ergebn. d. inn. Med. u. Kinderh. 35:1, 1929. 
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Il. SPONTANEOUS ANACIDITY ASSOCIATED WITH ORGANIC 
DISEASE OF THE GASTRIC MUCOSA 


This group comprises 96 patients who will be considered in sub- 
divisions having the following headings: (1) lymphogranuloma, (2) 
diaphragmatic hernia, (3) uncomplicated chronic gastritis, (+) perni- 
cious anemia and (5) gastric carcinoma. 

1. Lymphogranuloma.—The report on 1 patient (case 6) with 
lymphogranuloma follows : 


A 48 year old man suffered from October 1936 from weakness. In March 
1937 he began to have pain in the epigastrium, distention of the stomach, poor appe- 
tite and loss of weight. Four years before, he had roentgen therapy for micro- 
scopically proved Hodgkin’s disease (lymphogranuloma). 

At the time of admission there was generalized lymphadenopathy. The spleen 
and liver were palpable. A large mass was found in the epigastrium. By means of 
the histamine test anacidity was proved to be present on May 25, 1937. Roentgen 
examination revealed extreme thickening of the gastric mucosa, interpreted as 
infiltration with Hodgkin’s tissue. At gastroscopic examination on June 2, 1937, big 
stiff folds and an undistensible stomach were the chief findings. The gastroscopic 
differential diagnosis between carcinomatous leather bottle stomach and other 
types of diffuse infiltrative lesions could not be made. 

After roentgen therapy (2,652 roentgen units) the stomach became almost 
normal gastroscopically. The patient died at home July 12, 1937, and autopsy 
was not performed. 


2. Diaphragmatic Hernia.—The patient of case 7 had diaphragmatic 
hernia. Gastroscopically no inflammation was seen, but below the 
diaphragmatic ring there were two shallow noninflammatory ulcerations 
in the mucosa of the greater curvature. A histamine test was reported 
as giving a negative result. The course of this patient could not be 
followed. 

3. Uncomplicated Chronic Gastritis —Usually (Faber,’* Schindler 
and others), diffuse chronic nonspecific inflammation of the stomach is 
classified as superficial, atrophic or hypertrophic gastritis. Although 
superficial and atrophic gastritis present different histologic pictures, 
they belong to the same entity, for atrophic gastritis frequently develops 
from superficial gastritis. Hypertrophic gastritis probably is a distinct 
entity, although there are a few cases in which gastroscopic examination 
reveals the picture of hypertrophic nodes while microscopic examina- 
tion reveals atrophy associated with compensatory hyperplasia. How- 
ever, with some experience this form may be suspected at gastroscopic 
examinations, and we have classified the only example of this kind of 
gastritis occurring in our series under the heading atrophic gastritis. 
There are some cases of swelling of the gastric mucosa together with 
formation of superficial ulcerations in which it is difficult to determine 
whether the inflammation is superficial or hypertrophic. When observed 
long enough these conditions usually are seen to belong to the hyper- 
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trophic group. Among the 55 patients with uncomplicated gastritis the 
distribution according to types of the disease was as follows: 


Type of Gastritis No. of Patients 
Hypertrophic 
Superficial 
Atrophic 
Superficial plus atrophic 
Pure atrophic 


This observation corresponds approximately with Henning’s findings. 
The occurrence of anacidity in persons with superficial and hypertrophic 
gastritis was not expected, for the glandular apparatus was presumably 
intact. It seems likely that the functioning cellular structures may be 
damaged by the inflammatory process, often perhaps in only a mild 


Tas_e 1.—Transient Anacidity in a Patient with Severe Chronic Hypertrophic 
Ulcerative Gastritis (Case 12) 


Result o 
Date Histamine Test Report on Gastroscopic Examination 


11/18/37 22 
7 Erosive superficial (?) gastritis 


Chronie hypertrophic ulcerative gastritis 


Unusually severe chronic hypertrophic ulcerative gastritis 


aw Ulcerative gastritis; the picture has become worse 

8/17/38 All portions of the stomach look normal except small area of 
upper part of lesser curvature, in which the mucosa appears 
velvety 

9/21/38 

Recurrence of severe hypertrophic ulcerative gastritis 

10/19/38 

10/26/38 Re Severe hypertrophic ulcerative gastritis of the body 


transitory manner, as will be shown later, in the study of histamine- 
proved anacidity produced by roentgen irradiation. 

(a) Hypertrophic Gastritis: It should be noted that in no patient 
with hypertrophic gastritis was the presence of permanent anacidity 
proved. Among 4 of the 6 patients (cases, 8, 9, 10 and 11) in this group, 
there was only one histamine test. The gastritis was of the simple hyper- 
trophic type, located chiefly in the body of the stomach in 3 patients and 
in the antrum in 1. Two patients (cases 12 and 13) were observed 
over a long period. The first (case 12) was a 37 year old man, who 
complained of dull pain in the epigastrium for twenty years and a tired 
feeling for three years, together with lack of appetite. He had con- 
sumed 4 to 6 ounces (120 to 180 cc.) of whisky every night for many 
years. At roentgen examination no ulcer was found. The findings 
of the histamine tests and gastroscopic examinations of this patient are 
listed in table 1. 

This case shows that histamine-proved anacidity is not correlated 
with the apparent seriousness of the inflammation; furthermore, that 


2/21/38 

3/10/38 

3/14/38 
7/14/38 70 
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“capricious” behavior of the acid secretion does not prove functional 
or psychogenic anacidity but may exist in the presence of severe and 
striking organic changes. This capricious behavior was even more 
pronounced in a patient (case 13) with gastric ulcer in whom there 
were unusually severe hypertrophic gastritis and transitory anacidity, 
shown in table 2. 

The inflammation at the first of 5 gastroscopic examinations (May 25, 
1938) appeared extremely severe, causing unusual thickening and infil- 
tration, so that even the presence of a malignant infiltration instead of a 
benign ulcer with surrounding inflammation was considered. 


TaBLe 2.—“Capricious” Behavior of Anacidity. Transient Anacidity in a 
Patient Having Ulcer Associated with Unusually Severe 
Hypertrophic Gastritis (Case 13) 


Result of 
Date Histamine Test Report on Gastroscopic Examination 


Uleer at angulus with unusual thickening and stiffness of the 
mucosa of the antrum and posterior wall 


Previously seen hypertrophic gastritis has subsided to a great 
extent; two shallow ulcerations with hemorrhagic halos 


Uleer sear 


10/19/38 oe Recurrence of benign ulcer; severe hypertrophic gastritis of 
lesser curvature 
10/29/38 


11/ 9/38 
11/12/38 es Uleer healed 


1/ 6/39 


(b) Superficial Gastritis: There were 12 patients (cases 14 through 
25) whose condition was classified as superficial gastritis. In 8 of them 
(cases 15 through 22) superficial gastritis of the body of the stomach was 
seen, in 1 patient combined with shallow erosions. Although sometimes 
superficial isolated antrum gastritis may be observed, such a condition 
was not found in our series. In 3 patients the superficial gastritis was 
localized, being present in the first of these only in the lower portion 
of the lesser curvature of the body (case 22), in the second only in the 
upper portion of the greater curvature (case 23) and in the third in 
the anterior wall of the body (case 24). In 1 patient (case 25) super- 
ficial gastritis of the posterior wall was found together with two small 
benign tumors (polyps). Polyps usually develop in an inflamed mucosa, 
but atrophic gastritis is found much more frequently than superficial 
gastritis. The histamine-proved anacidity seems more likely to be related 
to the gastritis than to the polyps. 


5/28/38 60 
6/ 1/38 30 
6/ 4/38 30 
6] 8/38 5 
6/15/38 0 
6/16/38 10 
6/27/38 “0 
7/27/38 
8/15/38 42 
10/ 8/38 62 
0 
62 
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(c) Superficial Gastritis Transformed into Atrophic Gastritis: 
Seven patients (cases 26 through 32) had superficial gastritis which 
became atrophic gastritis. In those patients in whom the transition 
can be observed directly by gastroscopic examinations, the atrophic 
changes are usually found to start in the upper portions of the stomach. 
In 2 of our patients (cases 26 and 27) superficial gastritis was found 
in the antrum and atrophic gastritis in the body. In 3 (cases 28, 29 
and 30) superficial gastritis was present in the lower portions of the 
body and atrophic in the upper portions. In only 1 patient (case 31) 
atrophic gastritis was found at the anterior wall of the body and super- 
ficial changes were found in the fornix. 

The case of the last patient in this group is unusual (case 32), for 
a huge gastric ulcer preceded the development of anacidity and of super- 
ficial and atrophic gastritis (Palmer and Nutter **). A brief summary 
of this case follows: 


Between Jan. 6, 1937 and April 24, 1939 the patient had twenty-three gastro- 
scopic examinations, twenty-eight histamine tests and eighteen roentgen examina- 
tions. In the beginning a large benign ulcer of the midportion of the anterior wall 
near the lesser curvature was found, surrounded by hypertrophic gastritis. The 
ulcer had healed on April 7, 1937. On Jan. 5, 1938 we thought we saw atrophy 
of the mucosa for the first time. This was not confirmed at later observations. 
The degree of the gastric acidity, however, which had been up to 75 clinical units 
in the beginning, was at that time only 10 and remained rather low during the 
next year. On March 3, 1939 again a shallow benign ulcer was seen, this time 
in the lower part of the lesser curvature and accompanied by extensive superficial 
gastritis with one patch of atrophy. The ulcer healed rapidly, but from this date 
on patches of atrophic gastritis were observed continuously together with superficial 
gastritis. The value for acidity was only 5 on Feb. 28, 1939; histamine-proved 
anacidity was found on March 4, March 10, March 20 and April 5, 1939. On April 
19 and April 21, 1939 acid was present in values of 10 and 35 clinical units. At the 
time hypertrophic gastritis was found, acid was present, which decreased when 
the hypertrophic gastritis and the ulcer healed. Severe superficial and atrophic 
gastritis were observed when the acid disappeared completely. Although the 
gastroscopic picture remained unchanged, absence and presence of acid interchanged 
again in the most capricious manner. 


Schiff,?* in his analysis of the case of 1 patient observed over years, 
found that the human stomach may temporarily lose, or exhibit a marked 
decrease in, its ability to secrete free hydrochloric acid. In his patient 
there was mild superficial gastritis without any demonstrable change 
in the severity of the gastritis when histamine-proved anacidity occurred. 

(d) Atrophic Gastritis: This group (cases 33 through 59) com- 
prises 30 patients, but 3 of them are discussed under a separate heading 
(e) because they were in the families of patients with pernicious anemia. 


22. Palmer, W. L., and Nutter, P. B.: Gastric Ulcer and Achlorhydria, Arch. 
Int. Med. 65:499 (March) 1940. 
23. Schiff, L.: Gastric Secretion in Man, Arch. Int. Med. 61:774 (May) 1938. 
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When these 30 patients are studied in combination with the 7 in the 
previous group, it becomes evident that macroscopically visible atrophic 
changes are the most frequent organic inflammatory disease found to 
accompany anacidity. The usual statistical relation between hyper- 
trophic, superficial and atrophic gastritis is in the ratio 14:12:19, 
whereas among these 55 persons it was 6: 12:37, thus indicating that 
the correlation between anacidity and atrophic gastritis is much closer 
than that between anacidity and superficial or hypertrophic gastritis. 

Extensive atrophic gastritis of the entire stomach or of almost the 
entire stomach, including both antrum and body, was present in 17 of 
the 27 patients. A diffuse atrophy involving either the entire body 
of the stomach (3 patients) or only the upper portion (3 patients) but 
not the antrum was found in 6 patients. No person was found in this 
series in whom the antrum alone was atrophic. In the 4 remaining 
patients the atrophy was patchy, involving both the antrum and the body 
in 2 patients and in 2 others the body alone. In 1 patient with complete 
atrophy (case 33) a benign polyp was found. In another (case 34) 
the atrophic mucosa became normal gastroscopically after iron therapy 
(Schindler, Kirsner and Palmer **) but the reaction to the histamine 
test remained negative. Unfortunately, further gastroscopic studies 
could not be made. The case of another patient (case 35), the course 
of whose disease was exceptionally well observed, is being reported in 
detail in another publication,”* but the data pertinent to the present paper 
may be summarized as shown in table 3. 

Although the acid curve in this case may have been influenced by 
the therapy, the “capricious” behavior of the acid secretion, formerly 
considered characteristic of “nervous” anacidity, was found here before 
and after therapy and in association with severe organic changes. The 
case of 1 of the patients with patchy atrophic gastritis is important 
because the condition was tropical sprue (Rodriguez-Olleros **). The 
gastroscopic observations, the blood findings and the results of histamine 
tests are listed in table 4. 

Liver therapy (intramuscular injections of the Lederle concentrate, 
1 cc.) was instituted on Oct. 18, 1934. Although the acid gastric secre- 
tion had returned by May 13, 1935, the atrophic changes of the gastric 
mucosa were more extensive at this time than before and were found 
to have improved spectacularly only on April 28, 1937. 

(e) Anacidity in Relatives of Patients with Pernicious Anemia: 
Three patients (cases 6, 61 and 62) comprised this group. The occur- 
rence of histamine-proved anacidity in relatives of patients suffering 


24. Schindler, R.; Kirsner, J. B., and Palmer, W. L.: Atrophic Gastritis: 
Gastroscopic Studies on the Effect of Liver and Iron Therapy, Arch. Int. Med. 
65:78 (Jan.) 1940. 

25. Rodriguez-Olleros, A.: The Stomach in Tropical Sprue, Puerto Rico J. 
Pub. Health & Trop. Med. 13:503, 1938. 


TABLE 3.—“Capricious’ Behavior of the Acid Curve of a Patient with Severe 
Atrophic Hyperplastic Gastritis (Case 35) 


Result of 


Date Histamine Test 


6/13/38 
6/20/38 
7/11/38 
7/21/38 
7/25/38 
8/ 1/38 
8/10/38 
8/12/38 
8/17/38 
8/31/38 
9/ 3/38 
9/ 8/38 
9/16/28 
9/18/38 
9/26/38 


10/ 3/38 
10/12/38 


10/28/38 
10/31/38 
11/14/38 

2/ 1/39 


3/ 8/39 
3/ 9/39 
4/10/39 
4/17/39 
4/24/39 


0 


Report on Gastroscopic Examination 


Severe hypertrophic ulcerative gastritis of the entire stomach 
Hypertrophie gastritis of the body much improved 


Rapidly progressive hyperplastic atrophie gastritis 
Atrophy had developed, extensive 
Patchy atrophic gastritis in the lesser curvature and tornix 


Extensive patchy atrophic hemorrhagic gastritis 
Extensive atrophie gastritis 


Extensive atrophic gastritis 
Extensive atrophic gastritis 


develop t of severe superficial gastritis after treat 
ment with nicotinie acid 


Disappearance of superficial changes; atrophy in the midportion 
of the stomach 


Extensive atrophic gastritis 

Extensive atrophic gastritis 

Spectacular improvement of atrophic gastritis after vitamin 
therapy 


Again atrophy involving practically the whole stomach 
Atrophic gastritis much improved (vitamin therapy) 


Still some atrophic gastritis of the lesser curvature 


Tas_e 4.—Acid Reappearing in a Patient with Tropical Sprue (Case 59) 


Blood Count 


Date 


10/ 8/34 
10/ 9/34 
10/10/34 
11/ 1/34 


12/21/34 
5/13/35 
5/17/35 
5/25/35 


4/13/37 
4/14/37 
4/28/37 


6/29/38 
7/ 6/38 
7] 8/38 
7/11/38 
12/ 9/38 
10/ 3/39 


Red 
Blood 
Cells 


1.80 


Hemo- 
globin Acid Gastroscopie Findings 


50% 
Ewald “0” 
Histamine 0 


Small patches of atrophie gastritis 
of the anterior wall of the body 


Atrophie gastritis has become more 
extensive, involving the upper por- 
tions of the stomach more severely 


Atrophie gastritis spectacularly im 
proved only in the lower portions 
of the stomach; slight swelling of 
the upper portions 


Only one small patch of atrophic 
gastritis of the anterior wall 


| 
35 
30 
0 
0 
14 
41 
White 
Cells 
6,500 3.91 78% 
8,300 4.56 81% 
12,400 4.73 85% 
10,200 4.33 86% 
8,300 3.67 12% 
11,200 4.20 75% 
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from pernicious anemia has been mentioned as evidence in support of 
the theory of the constitutional, or inborn, character of anacidity. This 
point seemed to us to be so important that we sought definite confirma- 
tion. Two members of families in which pernicious anemia occurred 
were examined by us, and a third was studied by Dr. H. Murphy in 
Buffalo. We naturally expected to find a perfectly normal gastric 
mucosa and were surprised to see severe inflammatory atrophic changes 
in the stomach of each of these 3 patients. A brief account of their 
cases follows: 


Case 60 (examination by Dr. Murphy).—The mother of this 44 year old woman 
died of pernicious anemia; one brother has pernicious anemia, and the patient 
herself has had for ten years considerable bloating after meals, nausea and faint- 
ness somewhat relieved by food, lack of energy and a poor appetite. Results of 
the physical examination were normal. Determination of the blood count showed a 
hemoglobin value of 83 per cent, red blood cells numbering 4,400,000 and 9,950 
white blood cells. The smear was normal. Examination by means of the gastroscope 
revealed marked atrophic gastritis involving the entire body of the stomach. 


Case 61—A 37 year old woman complained of stomach disorders and a tired 
feeling for ten years. Her father had died of pernicious anemia. Anacidity had 
been found first eight years before our examination, confirmed by several rechecks 
in the following years. Histamine-proved anacidity was found on March 4, 1939. 
Gastroscopic examination, done on March 3, 1939, revealed severe atrophic hemor- 
rhagic gastritis involving the entire stomach. 


CAsE 62.—A 59 year old woman was admitted to the clinic because of edema 
of the right arm following radical mastectomy and was examined by us because a 
sister had been in our institution for treatment of pernicious anemia. The hemoglobin 
value was 78 per cent, the red blood cells numbered 4,380,000 and the white blood 
cells 6,200. Histamine-proved anacidity was found on March 18, 1935. Gastro- 
scopic examination on March 23, 1935 revealed patchy atrophic gastritis of the 
body of the stomach. 


Thus, in 3 relatives of patients suffering from pernicious anemia 
severe atrophic gastritis was found, together with histamine-proved 
anacidity. 

4. Anacidity in Persons with Pernicious Anemia.—This group con- 
sisted of 16 patients: (cases 63 through 78). The conditions of most 
of these patients have been described in a previous paper (Schindler 
and Serby **). The added cases do not bring out new facts. The 
anatomic features presented by this group of patients, therefore, may 
be described briefly. All untreated patients have, rarely, either super- 
ficial gastritis or superficial gastritis plus atrophic gastritis, or, as a rule, 
either patchy or diffuse atrophy. This atrophy should be considered 
an inflammatory process. Gastroscopic differentiation cannot be made 
between the atrophic gastritis seen in patients with pernicious anemia 


26. Schindler, R., and Serby, A. M.: Gastroscopic Observations in Pernicious 
Anemia, Arch. Int. Med. 63:334 (Feb.) 1939. 
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and that seen in those with other types of anemia or in persons without 
anemia. After sufficient treatment there may be either no improve- 
ment of the condition of the gastric mucosa or even definite progression 
of the atrophy, or there may be found definite improvement, even to 
the point of a gastroscopically normal mucosa. No histologic study 
has been done in the latter cases, and it remains to be seen whether 
this apparent regeneration is a true regeneration in the histologic sense. 
In our series there was no patient in whom the hydrochloric acid 
reappeared, even after the gastric mucosa had become apparently normal. 


The anacidity of pernicious anemia remains difficult to explain 
satisfactorily. If it were due to the anemia per se it should disappear 
as the anemia disappears, but it does not do so. If it were simply a 
result of the gastritis the acid secretion should return as the mucosa 
becomes apparently normal, unless it is assumed that the injury is 
too slight to be visible grossly. It is possible that the secretion of hydro- 
chloric acid is inhibited by some type of damage to the cells not visible 
gastroscopically or microscopically and independent of the gastritis. 
The theory that the anomaly is hereditary is not supported by the 
studies of the patients in families with pernicious anemia, for in all 
of these 3 patients severe gastritis was found. The cases of these patients 
also indicate that the gastritis does not result from the anemia. 


5. Anacidity in Persons with Malignant Gastric Tumors.—In this 
group were 23 patients (cases 79 through 101). It is well known that 
malignant gastric tumors are accompanied by anacidity in about 60 per 
cent of all cases, but the cause is still not known. The anacidity has 
been assumed to be secondary to the tumor and due to toxic products 
of decay, but strong evidence has been brought forward that many or all 
gastric carcinomas develop on the soil of atrophic gastritis and that the 
anacidity usually precedes the development of the tumor (Saltzmann,”’ 
Konjetzny,”® Faber,’* Hurst,’ Schindler,?® Bloomfield and Polland' 
and Schindler and Gold *°). Brunschwig *! has recently observed that 
intravenous injection of anacid gastric juices from cancerous stomachs 
into dogs with subtotal gastric pouches produces a transitory anacidity 
in approximately 80 per cent of cases, as compared with approximately 


27. Saltzmann, F.: Studien iiber Magenkrebs mit besonderer Beriicksichtigung 
der Schleimhautveranderungen, in Arbeiten aus dem pathologischen Institut der 
Universitat Helsingfors, Jena, Gustav Fischer, 1913, p. 355. 

28. Konjetzny, G. E.: Ueber die Beziehungen der chronischen Gastritis mit 
ihren Folgeerscheinungen und des chronischen Magenulcus zur Entwicklung des 
Magenkrebses, Beitr. z. klin. Chir. 85:455, 1913. 

29. Schindler, R.: Die Bedeutung der Gastroskopie fiir die Heilung des Magen- 
krebses, Monatschr. f. Krebsbekampf. 1:203, 1933. 

30. Schindler, R., and Gold, R.: Gastroscopy and Gastric Carcinoma, Especially 
in Its Early Diagnosis, Surg., Gynec. & Obst. 69:1, 1939. 

31. Brunschwig, A.: A Secretory Depressant in Gastric Juice of Patients 
with Pernicious Anemia, J. Clin. Investigation 18:415, 1939. 
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20 per cent positive results obtained in a control series of injections of 
juices from patients without carcinoma of the stomach or pernicious 
anemia, some of whom had histamine-proved anacidity. Furthermore, 
results similar to those obtained with antacid juices from cancerous 
stomachs were obtained when antacid juices from patients with proved 
pernicious anemia were used. This raises the question whether the 
anacidity accompanying cancer of the stomach and indeed pernicious 
anemia may not be the result of a secretory depressant of unknown 
origin. 

Twenty-two of our patients had gastric carcinomas ; 1 had a lympho- 
blastoma. In 10 patients with gastric carcinoma, associated atrophy 
of the gastric mucosa was found. There was evidence that in 2 of 
these 10 patients the atrophic gastritis had preceded the development of 
the gastric tumor. One of these 2 (case 79) had had severe stomach 
trouble and histamine-proved anacidity eight years prior to the develop- 
ment of the carcinoma. Gastroscopic examination disclosed the car- 
cinoma and complete atrophy of the mucosa. The second patient (case 
80, not included in the series of patients with pernicious anemia) 
was suffering from pernicious anemia and combined cord degenera- 
tion for several years ; consequently atrophic gastritis had certainly been 
present, and incidentally a small carcinoma was found and verified by 
operation. In the case of 6 patients the sequence of events could not 
be established. In 3 patients (cases 81, 82 and 83) no definite gastritis 
was found by gastroscopic examination; in these 3 there was extensive 
ulceration of the tumor. In 8 patients the tumor was so enormous 
that good visualization of the noninfiltrated mucosa could not be obtained. 
In 1 patient remnants of barium prevented adequate study of the mucosa. 
In the 1 patient with lymphoblastoma no definite changes of the non- 
invaded gastric mucosa were found. 

The conclusions from the study of this group of patients are: 1. 
Atrophic gastritis and anacidity may precede the formation of gastric 
cancer. 2. In many cases severe atrophic gastritis may be found to 
accompany gastric carcinoma and may be responsible for the anacidity. 
3. There are, however, a few cases in which the mucosa grossly is 
normal. In these cases either gastroscopic examination fails to reveai 
fine atrophic changes, or the anacidity is due to toxins of the carcinoma 
inhibiting the action of the secreting cells or to a secretory depressant 
(Brunschwig **). 


III, ARTIFICIALLY PRODUCED ANACIDITY 


Histamine-proved anacidity may be produced artificially in two 
different ways, either by surgical procedure or by roentgen irradiation, 
Both are done for therapeutic purposes. Our material contained 8 patients 
with postoperative anacidity (cases 102 through 109) and 11 with 
anacidity following roentgen irradiation of the stomach (case 110 
through 120). 
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1. Anacidity Following Gastric Surgical Procedure.—The 8 patients 
{cases 102 through 109) with postoperative anacidity will be discussed 
first. The purpose of gastric resection for ulcer was to eradicate the 
chronic ulcer and the ulcerous area of the stomach. The subsequent 
anacidity was not easy to understand, for the acid-secreting cells are 
located in the body of the stomach and even a large resection could not 
remove all of them. There are two theories to explain this kind of 
acidity, the first of which is as follows: The pyloric region has normally 
a stimulating influence on the acid-secreting glands; when this stimulus 
is missing no acid can be secreted. This theory has been disproved 
by the convincing experimental study of Portis and Portis,*? although 
European surgeons still recommend the so-called Madlener operation,** 
i. e., the resection of the pyloric antrum in cases of ulcer at the cardia, 
an operation based on the theory mentioned. The postoperative 
anatomic condition of the mucosa of the stomach has been disregarded, 
because the study of it was impossible before the gastroscopic era. 


We observed 2 patients who had a gastroenterostomy and who 
suffered from histamine-proved anacidity. On the first patient the 
operation was performed in 1925 for duodenal ulcer (case 102). On 
May 3, 1936 the histamine test showed anacidity. Gastroscopic exami- 
nation carried out on April 3, 1936 revealed severe gastritis of the 
edge of the stoma and of the lower portions of the body. On the second 
patient (case 103) the gastroenterostomy was performed in 1936 at 
Heidelberg for duodenal ulcer. At examination by means of the gastro- 
scope on May 9, 1938, the stoma was found to be patent, and extensive 
superficial and atrophic gastritis was observed. In these patients the 
pyloric region was present; nevertheless, no acid was found. However, 
severe gastritis was revealed. 

The occurrence of severe gastritis following a gastric operation will 
not surprise any one who has watched gastroscopically the stomach of 
a dog in which a gastric fistula had been made for a week or so; 
tremendous swelling and reddening of the gastric mucosa developed, 
subsiding only after many weeks. Gastroscopic observations have shown 
(Schindler,?* Gutzeit,2* Henning,** Moutier,** Hertel and Kallius,®* 


32. Portis, S. A., and Portis, B.: Effects of Subtotal Gastrectomy on Gastric 
Secretion, J. A. M. A. 86:836 (March 20) 1926. 

33. Madlener, M.: Ueber Pylorektomie bei pylorusfernem Magengeschwiir, 
Zentralbl. f. Chir. 50:1313, 1923. 

34. Henning, N.: Ueber die Gastritis nach Magenoperationen, Zentralbl. f. 
inn. Med. 54:49, 1933. 

35. Moutier, F.: Etude endoscopique de la gastroentérostomie, Presse méd. 
42:653, 1934. 

36. Hertel, E., and Kallius, H. U.: Beitrage zur Gastroskopie des operierten 
Magens, Arch. f. klin. Chir, 151:578, 1928. 
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Carey ** and Schindler and Giere **) that severe gastritis unfortunately 
is the most common postoperative disease of the stomach. Since chronic 
gastritis, as shown previously, is often the cause of anacidity, it seems 
likely that in cases of anacidity following gastroenterostomy gastritis 
may play an important role in the cessation of secretion. 

Among our group of 6 patients with resected stomachs, resections 
on 5 were carried out because of ulcer. On 1 of them (case 104) the 
gastroscope was used as soon as the sixteenth postoperative day, and 
acute tremendous gastritis was found, with the production of so much 
mucus and pus that no detail of the gastric mucosa could be made out, 
a picture similar to that observed postoperatively in the stomachs of 
dogs. The histamine test at the same time revealed absence of acid. 
This gastritis then became chronic and developed into total atrophy, 
the result of the histamine test always being negative. Immediately 
before the operation the value of acid had been up to 48 units. At 
gastroscopic examination before the operation, only inflammation around 
the ulcer had been found. This patient had had a total of 34 histamine 
tests and 32 gastroscopic examinations over a period of a year and a half. 
The severe acute gastritis absent before operation but found immediately 
after gastric resection and rapidly developing into atrophy may well 
have been responsible for the postoperative histamine-proved anacidity. 

A second patient was equally well observed (case 105). He had 
had a gastroenterostomy in the fall of 1926. On Dec. 5, 1934, the 
histamine test revealed an anacidity of 25 and gastroscopic examination 
a marginal ulcer but not gastritis. Resection was performed on Sept. 12, 
1934, and then, from Nov. 28, 1934 on, severe gastritis developed, 
which later improved but never disappeared entirely. On one occasion 
the histamine test revealed an acidity value of 8, but otherwise the 
histamine tests showed absence of hydrochloric acid. 

In the other 3 patients (cases 106, 107 and 108) on whom resection 
following ulcer was performed, histamine-proved anacidity was found 
together with severe gastritis. On the other hand, when we examined 
gastroscopically patients having normal acidity after resection, we some- 
times found an entirely normal mucosa (Schindler and Giere **). 

The 1 patient (case 109) in whom anacidity was found after resec- 
tion of a carcinoma will not be discussed because of the recurrent 
carcinoma present. 

Thus the conclusion is reached that histamine-proved anacidity in 
stomachs on which gastroenterostomy has been done, with or without 
resection, may be found together with extremely severe gastritis, the 


37. Carey, J. B.: Gastroscopic Observations of the Postoperative Stomach, 
Surg., Gynec. & Obst. 65:447, 1937. 

38. Schindier, R., and Giere, N.: Gastric Surgery and Gastroscopy, Arch. Surg. 
35:712 (Oct.) 1937. 
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acute stage of which may be observed immediately after operation, later 
developing into extensive atrophy. 

2. Anacidity Following Roentgen Irradiation—This group, 11 
patients (cases 110 through 120), will be reported on only briefly, 
because the material on it belongs to data published elsewhere (Palmer 
and Templeton **) and because the anatomic changes resulting from 
this type of therapy will be considered more extensively later. The 
purpose of the therapy was the production of anacidity artificially by 
roentgen therapy in patients with ulcer, thus removing one of the causes 
essential for the formation of chronic gastroduodenal ulcer. In a number 
of these patients histamine-proved anacidity developed and remained 
for a period of days or months.’ On 10 of them gastroscopic obser- 
vations were carried out at the time of the anacidity. On most of these 
several examinations were made, and only twice was a normal mucosa 
found. In the first of these patients (case 110) treatment with 1,758 
roentgen units was given from June 26 to July 2, 1937 (the details 
appear in Palmer and Templeton’s paper *®). Histamine-proved anacid- 
ity was found from Oct. 8, 1937 to July 18, 1938; after this date the 
acid reappeared. Seven gastroscopic examinations were carried out 
within this period, and always superficial gastritis was found except 
at one examination, made on April 1, 1938. On this day a normal 
mucosa was found. Superficial gastritis was later observed even after 
the hydrochloric acid had come back. Therefore, it seems unlikely that 
organic changes should have been absent on this date. This observa- 
tion seems to us important in demonstrating that at gastroscopic exami- 
nation an apparently normal mucosa may rarely be seen when organic 
changes are certainly present. The assumption made earlier that chronic 
inflammation may alter a grossly normal mucosa to such an extent as 
to prevent secretion of acid seems to be supported by this observation. 
To the other patient (case 111) who had a gastroenterostomy treatment 

_ with 2,930 roentgen units was given from Feb. 8 to 18, 1938. Histamine- 
proved anacidity was found only on March 10 and on March 24, 1938. 
Gastroscopic examinations on March 11, 1938, on July 25, 1938 and 
on April 7, 1939 revealed a normal mucosa. In this case the anacidity 
was of short duration, so that it is conceivable that the effect of the 
roentgen rays on the mucosa cells was sufficient to stop the secretion 
of acid for two weeks but not sufficient to produce macroscopic changes. 
Here again histamine-proved anacidity was present, certainly not due 
to psychogenic or nervous factors, perhaps complicated by the gastro- 
enterostomy, but nevertheless without pathologic change being visible 
in the mucosa gastroscopically. 


39. Palmer, W. L., and Templeton, F.: The Effect of Radiation Therapy on 
Gastric Secretion, J. A. M. A. 112:1429 (April 15) 1939. 
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In the other 8 patients an abnormal mucosa was found at gastroscopic 
examination as long as histamine-proved anacidity was present. The 
first finding, 21 days after roentgen therapy, was a reddening of the 
mucosa, the first sign of superficial gastritis (case 112). In 4 patients 
(cases 113 to 116) outspoken superficial gastritis was seen, usually dis- 
appearing when the acid reappeared. The histologic substrate of this 
gastritis apparently consists of severe inflammatory changes at the base 
of the necks of the glands and minor degenerative changes in both chief 
and parietal cells (Palmer and Templeton **). In 2 patients, however 
(case 110, discussed in the first paragraph of this section on anacidity 
following roentgen irradiation, and case 117) the superficial gastritis 
outlasted the anacidity, finally turning into atrophic gastritis. In 2 
other patients (cases 118 and 119) atrophic gastritis was present in 
the beginning and increased in severity. 

To the last patient (case 120) roentgen therapy was given for another 
reason. At gastroscopic examination severe hyperplastic atrophic gastritis 
with many ulcerations had been seen. At that time normal acidity was 
found. A laparotomy was done and a specimen for biopsy taken from 
the gastric wall; microscope examination revealed a picture highly sug- 
gestive of lymphoblastoma. The glandular apparatus in this specimen 
was partly destroyed by lymphocytic invasion. (Illustrations of this 
case will be found in another publication,*® fig. 6.) Roentgen therapy 
(2,878 r) was given, after which histamine-proved anacidity devel- 
oped, although the gastroscopic picture remained unchanged. This 
was probably “lymphoblastomic” atrophic gastritis. Evidently before 
the irradiation enough glands were left intact to produce acid, whereas 
the irradiation altered the structure of these cells so that they were 
unable to secrete acid any longer. 


SUMMARY AND CONCLUSIONS 


Gastroscopic examinations were made on 101 patients having spon- 
taneous histamine-proved anacidity and on 19 patients having artificially 
produced anacidity. The results of the examinations were as follows: 


1. Gross anatomic lesions were observed in all except 5 patients. 
Anatomic changes gastroscopically invisible had to be assumed in the 
case of 1 patient with chronic bismuth poisoning. In the remaining 4 
patients psychogenic functional anacidity seemed possible but could not 
be proved. 


2. In 55 patients diffuse inflammation was seen, 6 of them pre- 
senting the picture of hypertrophic gastritis, 12 that of superficial 
gastritis, 7 that of superficial gastritis with transition into atrophic 


40. Schindler, R.: Gastritis Simulating Tumor Formation, Am. J. Digest. Dis. 
6:523, 1939, 
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gastritis and 30 that of atrophic gastritis. These diffuse changes usually 
were located in the body of the stomach. It seems to us to be most 
likely that the anacidity is the result of an inflammatory process. The 
apparent extent and severity of the inflammatory process do not neces- 
sarily bear a constant relationship to the anacidity. 

3. In 3 members of families in which pernicious anemia occurred, 
histamine-proved anacidity was found associated with severe atrophic 
gastritis. This observation deprives the theory of the inborn constitu- 
tional character of anacidity of its best support, for the anacidity may 
be attributed to the gastritis. 

4. Of 16 patients having pernicious anemia together with anacidity, 
superficial gastritis or superficial plus atrophic gastritis was seen in 2. 
Atrophic gastritis (patchy or complete) was observed in 12 patients. 
The gastric mucosa appeared to be normal after liver therapy in only 
2 of the 16 patients in this series. 

5. The observations in 23 patients with malignant gastric tumor 
together with histamine-proved anacidity were in accord with the con- 
cept that atrophic gastritis plus anacidity may precede the formation 
of gastric carcinoma and that in many cases severe atrophic gastritis 
may be responsible for the anacidity; but in 3 patients examination by 
means of the gastroscope failed to reveal gross evidence of pathologic 
changes in the gastric mucosa itself. 

6. Eight patients with anacidity following a gastric operation were 
observed, on 2 of them the operation having been gastroenterostomy 
and on 6 resection. All of them had severe diffuse gastritis. In 2 
patients no diffuse gastritis and no anacidity was found before the opera- 
tion, whereas after the operation severe purulent acute gastritis and 
later chronic gastritis with anacidity developed. It seems likely that the 
anacidity following gastric operation may be due not only to the reflux 
of intestinal content but also to postoperative gastritis. 

7. In 11 patients having histamine-proved anacidity after roentgen 
irradiation, definite diffuse inflammatory changes were usually found, 
ranging from mild transient superficial to constant atrophic gastritis. 
However, at two observations an apparently normal gastric mucosa 
was seen. This proves that mild organic lesions of the gastric mucosa, 
producing anacidity, may be present without giving a pathologic picture 
gastroscopically. 


INFLUENCE OF THIAMINE ON BLOOD SUGAR 
LEVELS IN DIABETIC PATIENTS 


ROBERT E. KAUFMAN, M.D. 
NEW YORK 


In the past few years there has been considerable interest in the 
relationship between carbohydrate metabolism and vitamin B,. As 
Williams and Spies * pointed out in their recent monograph: “There is 
convincing evidence of frequent disturbances of glycogen storage and 
blood sugar in B, avitaminosis. Further indications of this are found in 
clinical experience. A hyperglycemia and glycosuria in depancreatized 
dogs which does not respond to insulin but is cured by thiamin plus 
riboflavin has been reported. The whole matter of vitamin B, deficiency 
in relation to sugar disturbances requires further study, as the evidence 
of some association of the two is strong but still obscure.” Monauni ? 
claimed that thiamine is a two-sided regulator of blood sugar, raising 
the level when it is subnormal and lowering it when it is elevated. 
Several authors * have shown that thiamine lowers the level of blood 
sugar and improves the sugar tolerance curve. Unfortunately, these 
experiments, which are mainly the ones on which claims for a beneficial 
action of vitamin B, in diabetic patients are based, all have one failing 
that prevents their transfer to clinical medicine: The vitamin was given 
intravenously, and the blood sugar levels were determined for a period of 
only two or three hours. 

It might seem that if the experimental administration of thiamine 
intravenously lowers the level of blood sugar the vitamin is indi- 
cated for diabetic patients. This is not necessarily the case, since 
experiments of this type should not be made the basis of clinical 
therapeutic measures unless it can be shown that the medication, given 


From the Diabetes Clinic of the Medical Division of the Lenox Hill Hospital. 
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drate Metabolism, Ztschr. f. d. ges. exper. Med. 101:373, 1937. Magyar, I.: 
Investigation of the Action of Vitamin B: on Carbohydrate Metabolism, ibid. 104: 
495, 1938. Barone, V. G.: On the Importance of Vitamin B on Carbohydrate 
Metabolism, Clin. med. ital. 66:326, 1935. Wilson, A.: Vitamin B: and Carbo- 
hydrate Metabolism, Ztschr. f. klin. Med. 186:77, 1939. 
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regularly for a long period, will improve the status of diabetic per- 
sons. To quote again from Williams and Spies: “Before any final 
word can be written as to the relationship which exists between 
vitamin B, and any disease affecting carbohydrate metabolism in 
human beings, controlled observations on a large series of cases will be 
necessary.” 

Some clinical observations have been made in which thiamine was 
given to diabetic patients. Mosonyi and Aszodi* claimed that by pro- 
longed administration of vitamins B, and C the carbohydrate tolerance 
of diabetic patients could be improved, as evidenced by a reduction in 
the dosage of insulin necessary. Unfortunately, in this study the two 
vitamins were given together and in varied amounts, and they were 
administered partly by mouth and partly intravenously. There was 
apparently no initial control period for comparison with the results of 
therapy in the 5 patients studied. In view of all these variables, the con- 
clusions are not convincing. Von Drigalski® summarized his clinical 
experience with 10 patients as follows: ‘‘Vitamin B, has no influence on 
glycosuria, acidosis, level of blood sugar, insulin requirement, body weight, 
and course of diabetes mellitus. The results of experiments on animals 
with B-avitaminosis cannot be applied to human diabetes.” The vitamin 
was given for periods of only three to twenty-four days, with an 
average of eleven days. Unfortunately, the diet and the dosage of insulin 
were both changed during the experimental period, and the patients do 
not appear to have been well standardized prior to initiation of the 
experiment. 

Benefit from the administration of vitamin B, to diabetic persons 
was reported in 1935 by Vorhaus, Williams and Waterman.* A perusal 
of the protocols of the patients in whom improvement was said to have 
been noted shows that the diets were changed during the experimental 
period; that in many of the patients weight was reduced to a more 
desirable level, and that the hyperglycemia was actually not altered 
appreciably. Some of the patients were apparently deficient in vitamin 
B, at the beginning of the experiment. Most of those who were not 
deficient were not aided by the therapy. Two years later Vorhaus * 


4. Mosonyi, J., and Aszodi, Z.: Influencing the Islands of Langerhans 
Through the Vagus by Means of Vitamins B: and C, Klin. Wchnschr. 17:337, 1938. 

5. von Drigalski, V. W.: Vitamin B as a Substitute for Insulin, Arch. f. 
Verdauungskr. 57:1, 1935. 

6. Vorhaus, M. G.; Williams, R. R., and Waterman, R. E.: Studies on 
Crystalline Vitamin B: Observations in Diabetes, Am. J. Digest. Dis. & Nutrition 
2:541, 1935. 

7. Vorhaus, M. G.: The Present Evaluation of Vitamin B: Therapy, Am. J. 
Digest. Dis. & Nutrition 3:915, 1937. 
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corrected the impression given in the preceding paper and gave an 
excellent summary of his work on this subject. He stated: 

In the majority of cases of true diabetes mellitus, we have seen no beneficial 
effect from the administration of vitamin B:. We have actually seen an increase 
in blood sugar and urinary sugar output in some of these patients. However, a 
few of our cases showed a startling modification of the carbohydrate disturbance 
with lowered blood sugars and lowered urinary output. In those patients with 
disturbances of the carbohydrate metabolism in whom other stigmata of deficiency 
co-exist, such as unexplained obesity, loss of appetite, polyneuritic manifestations 
and diminished metabolic rates, we have obtained our best results. Until these 
false diabetics can be recognized easily, the use of vitamin B; in so-called clinical 
diabetes is justified only on an experimental basis. 


EXPERIMENTAL METHOD 


In order to determine the effect of thiamine administered orally 
for several weeks on the blood sugar levels of diabetic persons, an attempt 
was made to control the clinical experiment more carefully than had 
been done in the past. The following procedure was adopted: (a) The 
diets prescribed and the dosage of insulin were maintained without 
change during the entire course of the investigation; (>) a lengthy con- 
trol period was instituted before administration of thiamine was started, 
and (c) determinations of blood sugar were made twice a day every two 
weeks on several occasions before, during and in most instances after 
the administration of the vitamin. Most of the patients changed little 
in weight, a fact which eliminates another source of variation in sugar 
tolerance. The only important factor that was changed during the entire 
period of experimentation, which in most cases was from fourteen to 
twenty weeks, was the therapeutic agent being tested. 

Our routine diet of 70 Gm. of protein, 85 Gm. of fat and 150 Gm. 
of carbohydrate (1,645 calories )—which is approximately what most of 
the patients were taking—has been calculated from Cowgill’s tables ® 
to contain between 307 and 335 U.S. P. (international) units of vitamin 
B,. Thus most if not all of the patients in the experimental group were 
probably not deficient in this vitamin, since according to the usually 
accepted minimum the daily requirement is about 300 to 350 units for 
adults, provided proper gastrointestinal absorption takes place. More- 
over, none of the patients had any clinical evidence of thiamine 
deficiency. All patients were given an additional 1,000 units of vitamin 
B, per day in the form of two 0.5 mg. tablets three times a day. This 
was continued without interruption for several weeks, during which time 
the blood sugar levels were determined at regular intervals. The 


8. Cowgill, G. R.: The Vitamin B Requirement of Man, New Haven, Conn., 
Yale University Press, 1934. 


Values for Blood Sugar in Milligrams Per Hundred Cubic Centimeters 


Before During After 
Adminis- Adminis- Adminis- 
trationof trationof tration of 
Thiamine Thiamine Thiamine 


A.M. P.M. A.M. P.M. A.M. P.M. 


183 
157 
202 


310 
Patient’s sex: F 
Diet: P 80 Gm.; F 50 Gm.; C 140 Gm 
Insulin: P.Z. 60 units. 
Weight at start: 136 pounds (61.7 Kg.)........ 
Weight at end: 141 pounds (64 Kg.)............ 


: BRE 


Average 


Patient’s age: 40 

Patient’s sex: F 

Diet: P 70 Gm.; F 85 Gm.; C 150 Gm. 

Insulin: P.Z. 65 units 

Weight at start: 132 pounds (59.9 Kg.) 
Weight at end: 132 pounds (59.9 Kg.).......... 


:: Beas 


Average 


ee 


Patient’s age: 50.. 

Patient’s sex: F 
Diet: P 70 Gm.; 160 Gm. 
Insulin: P.Z. 35 units 

Weight at start: 144% pounds. (65 was ‘as 
Weight at end: 146 pounds (66.2 Kg.).......... 2 due ... Average 


Case 4 

Patient’s age: 69..... 

Patient’s sex: M... 

Diet: P 80 Gm.; F 95 Gm.; © 135 Gm 

Weight at start: 133 pounds (60 Kg.) see «és eee 

Weight at end: 136% pounds (62 Kg.).. 238 Average 


Patient’s age: 

Patient’s sex: F 

Diet: P 70 Gm.; F 8 Gm; C 150 Gm........... i. 

Insulin: P.Z. 25 UNIES. 

Weight at start: 138 pounds (62.6 Kg.) 

Weight at end: 136 pounds (61.7 Kg.)............ Sale ... Average 


Patient’s age: 53 

Patient’s sex: M .... 

Diet: P 70 Gm.; F 85 Gm.; "C 150 Gm... 

Insulin: P.Z. 15 units.. 

Weight at start: 139 pounds (63. Kg.) eee ee 

Weight at end: 137 pounds (62.1 Kg.)........... Average 


Patient’s age: 56 

Diet: P 70 Gm.; F 40 Gm.; C 175 Gm... eaiacvine 

Insulin: P.Z. 15 units 

Weight at start: 160 pounds (72.6 Kg.) eve 

Weight at end: 160 pounds (72.6 Kg.).. Average 


Patient’s age: 52 

Patient’s sex: F.. 

Diet: P 40 Gm.; F 40 Gm.; © 120 Gm. 

Insulin: P.Z. 20 units ..... sme 

Weight at start: 236 pounds (107 Ke.) 

Weight at end: 250 pounds (113 Kg.)............ Average 
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364 392 
364 285 
328 333 
| 352 «(181 «337 
2 88 184 8 139 
108 24 
68 174 
121 235 
9 186 16080177 


Values for Blood Sugar in Milligrams Per Hundred Cubic Centimeters—Continued 


Before During After 
Adminis- Adminis- Adminis- 
trationof trationof tration of 
Thiamine Thiamine Thiamine 


A.M. P.M. A.M. P.M. A.M. P.M. 


168 140 148 132 119 
140 127 133 143 
H 118 133 
Diet: P 85 Gm.; F 80 Gm.; C 150 Gm.. wen wee 
Insulin: P.Z. 20 units 
Weight at start: 152 pounds (68.9 Kg.).......... 
Weight at end: 155 pounds (70.3 Kg.)........... 131 Average 
101 
Patient’s age: 54 oat 
Patient’s sex: F 
Diet: P 70 Gm.; F 8 Gm.; C 180 Gn... wapecicas 
Insulin: P.Z. 8 ‘units 
Weight at start: 111 pounds (50.3 ee axa 
Weight at end: 112 pounds (50.8 Kg.).. Jess 5 101 Average 


Patient’s age: 38........ ase eee ows 
Patient’s sex: M ° Therapy discontinued because 
Diet: P 70 Gm.; F 85 Gm.; © 150 Gm. of acute rheumatic poly- 
Insulin: P.Z. 20 units e one arthritis 

Weight at start: 171 pounds (77.6 Kg.). “ae eae 

Weignt at end: 169 pounds (76.7 Kg.)........... uaa ... Average 


Diabetic coma 10 days after 
Patient’s age: pre aes start of administration 
Patient’ sex: M of thiamine 


Insulin: P.Z. 80, regular 15, units 
Weight at start: 124 pounds (56.2 Kg.).......... 
Weight at end: ? 


In this table the following abbreviations are used: P, protein; F, fat; C, carbohydrate; 
P.Z., protamine zine insulin. 


Benedict copper method ® was used for all determinations of blood sugar 
(normal value, 65 to 100 mg. per hundred cubic centimeters). Blood 
was taken at 9 a. m., before breakfast but after the injection of protamine 
insulin, and again at 2: 30 p. m., after lunch. These hours were chosen 
because it has been repeatedly observed that in patients taking protamine 
zinc insulin, as were all the patients in this series, the morning level of 
blood sugar, observed in the fasting condition, is usually at the lowest 
level of the twenty-four hours, while the highest value usually occurs 
between 2 and 3 p.m. Thus with these two figures it is felt that a good 
concept of the twenty-four hour variation in the level of blood sugar 
is obtained. 
OBSERVATIONS 


Twelve patients were started on the experimental course previously 
outlined, and all the important data are summarized in the table. Two 
patients (cases 1 and 4) showed a marked elevation, and 2 (cases 5 


9. Benedict, S. R.: The Analysis of Whole Blood: II. The Determination 
of Sugar and of Saccharoids (Non-Fermentable Copper-Reducing Substances), 
J. Biol. Chem. 92:141, 1931. 
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and 7) a moderate elevation, of the average level of blood sugar while 
taking vitamin B,. In 3 of these 4 patients the level declined after 
thiamine therapy was discontinued ; in the fourth case no determinations 
were made. In 4 patients (cases 2, 6, 8 and 10) the average level of blood 
sugar remained approximately the same during the period of ingestion 
of the vitamin as before. However, in 2 of these (cases 2 and 6) the 
levels became slightly lower after the medication was discontinued. One 
patient (case 3) showed a slightly lower level while taking thiamine, 
but no determinations were made after stopping its use. One patient 
(case 9) showed a moderate fall in the average level of blood sugar 
during the treatment, but the level remained just as low after cessation 
of treatment. In 1 patient (case 11) acute rheumatic polyarthritis 
developed shortly after administration of thiamine was started, and he 
should not, therefore, be included in a discussion of results. Another 
patient (case 12) was admitted to the hospital in diabetic coma ten 
days after commencing thiamine therapy. He was a youth of 18 with 
persistently high levels of blood sugar; he had always been difficult to 
regulate and had been in coma previously. Whether or not the adminis- 
tration of the vitamin had anything to do with the onset of coma on 
this occasion cannot be determined, and this case is therefore excluded 
from the series. 
COMMENT 


The patients in whom the effect of the experimental therapy was 
studied had been under observation in the diabetes clinic for at least 
three months before starting to take thiamine. They were probably 
faithful to the prescribed diet; and at any rate they probably did not 
change their dietary habits during the experimental period. With 2 excep- 
tions (cases 1 and 8) the weight of all patients remained very constant 
throughout. During the entire period of investigation, the insulin dosage 
and the prescribed diet were not changed, and no infection or other 
factors likely to upset the carbohydrate metabolism were observed in any 
of the 10 completely studied cases. 

The average blood sugar levels of 2 patients (cases 3 and 9) became 
lower while they were taking 1,000 units of thiamine daily in addition 
to the amount in their food. In 4 patients (cases 2, 6, 8 and 10) no 
significant difference was noted. Four patients (cases 1, 4, 5 and 7) 
showed moderate to marked elevation of the average blood sugar level 
while taking the vitamin. There was no apparent relation between the 
severity of the diabetes, as judged by the amount of insulin needed, and 
the change in the blood sugar level during administration of thiamine. 

A statistical analysis © of the variations in the average values for 
blood sugar in this series of 10 patients shows that the changes are not 


10. Snedecor, G. W.: Statistical Methods, Ames, Iowa, Collegiate Press, 
1937. 
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statistically significant.‘* Therefore the variations noted may be due 
entirely to chance. Thus it is not permissible to claim either benefit or 
harm in the diabetic status of these patients as a result of administration 
of thiamine. 

There does not appear to be any doubt that patients who are deficient in 
vitamin B, and who show a concomitant hyperglycemia—“‘false diabetes” 
—will benefit from administration of thiamine.’* Diabetic patients with 
polyneuritis or other evidence of vitamin B, deficiency should receive 
adequate doses of the vitamin. In our series there were apparently no 
cases of false diabetes, i. e., “patients with disturbances of the carbo- 
hydrate metabolism in whom other stigmata of deficiency co-exist.” It 
was in this type of case that Vorhaus’ obtained his best results. 

In spite of some laboratory experiments * which seem to show that 
thiamine improves carbohydrate tolerance, its administration as a routine 
measure in the treatment of diabetes does not appear indicated.1* Some 
of the patients in Vorhaus’ series and in ours showed a marked increase 
in the average levels of blood sugar while taking vitamin B,. In spite of 
the fact that the statistical analysis of the cases in this paper indicates that 
the rise is probably due to chance variations, one cannot escape the feeling 
that perhaps thiamine taken in large quantities over a long period does 
affect certain diabetic patients adversely. As is well known at present, 
this medication is likely to increase appetite, strength and a general feeling 
of well-being ; and this combination was, in fact, noted by a few of our 
patients. Thus a diabetic patient may feel better while taking thiamine; yet 
because of the increased appetite, the hyperglycemia may increase unless 
the dose of insulin is increased. Definite conclusions concerning the 
influence of thiamine on diabetic patients are not warranted from the 
small number of cases in this report, but there is no evidence of improve- 
ment in the average levels of blood sugar. Additional data are desirable 
before attempts to state the exact role of vitamin B, in diabetes. 


11. The statistical analysis is as follows. 

For levels of blood sugar observed in the morning: mean percentage change, 
+ 11.30; standard error of mean, 7.58; “t” (mean/standard error), 1.490. 

For levels of blood sugar observed in the afternoon: mean percentage change, 
+ 1.90; standard error of mean, 4.76; “t” (mean/standard error), 0.400. 

The value for “t” in both instances is too low to be statistically significant. 

12. Williams and Spies.1 Vorhaus.7 

13. von Drigalski.5 Vorhaus.? Smith, K. A., and Mason, H. L.: Thiamin 
and Diabetes Mellitus, Proc. Staff Meet. Mayo Clin. 15:529, 1940. Owens, 
L. B.; Rockwern, S. S., and Brown, E. G.: Evaluation of Vitamin B Therapy 
for Diabetes, Arch. Int. Med. 66:679, 1940. Kaufman (this paper). 
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SUMMARY AND CONCLUSIONS 


Thiamine in daily dosage of 1,000 U. S. P. (international) units in 
addition to the amount in the food was given orally for periods of five 
to eight weeks to 10 well controlled diabetic patients. 

Four patients showed an elevation of the average level of blood sugar 
while taking thiamine; 4 showed no appreciable change, and 2 showed 
a lowering. 

Statistical analysis indicates that these variations are due to chance 
and not to any specific factor, such as as the therapeutic agent under 
investigation. 

Since no improvement in the average level of hyperglycemia was 
noted during the administration of thiamine, it is concluded that use 
of this vitamin is not indicated as a routine measure for diabetic patients. 


Dr. F. B. Peck, of Eli Lilly & Co., and Drs. J. D. Ralston and A. D. Emmett, 
of Parke, Davis & Co., aided in the preparation of this manuscript. 

Parke, Davis & Co. supplied all the vitamin B: (crysto-vibex, 0.5 mg. tablets) 
used in these experiments. 
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In a previous report? some of the chemical differences between the 
bile of certain domestic animals and that of human beings were dis- 
cussed. By fractionating the bile of the dog and sheep, animals in which 
gallstones are not formed ordinarily, it was observed that the cholesterol 
solvent capacity of the bile could be isolated in the saponifiable or fatty 
acid fraction. Quantitative analysis of bile from the gallbladders of these 
animals showed that the saponifiable fraction was relatively high in 
the dog and sheep but low in the ox and hog. Similar analysis of 
human bile showed that the concentration of the saponifiable fraction 
was extremely low in proportion to the nonsaponifiable or cholesterol 
fraction. These findings, along with the previous work of Walsh and 
Ivy,? suggested that the fatty acids in the bile play an extremely sig- 
nificant role in maintaining cholesterol in solution and in preventing 
the formation of gallstones. The studies further indicated that the 
action of fatty acids in this connection is much greater than the action of 
the bile salts or bile acids. 

The foregoing observations were based on one thousand, eight 
hundred and forty comparative experiments which were performed 
with standardized gallstone tablets prepared from the material obtained 
by pulverizing four thousand human gallstones of mixed variety. 


* Searle Fellow in Clinical Medicine. 

From the Departments of Medicine and Physiology, Northwestern University 
Medical School, and St. Luke’s Hospital. 

1. Dolkart, R. E.; Jones, K. K., and Brown, C. F. G.: Chemical Factors 
Concerned in the Formation of Gallstones, Arch. Int. Med. 62:618 (Oct.) 1938. 

2. (a) Walsh, E. L., and Ivy, A. C.: Observations on the Etiology of Gall- 
stones, Ann. Int. Med. 4:134, 1930. (b) Walsh, E. L.: Etiology of Gallstones, 
Arch. Path. 15:698 (May) 1933. 
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Analysis of the tablets showed them to contain 70.6 per cent cholesterol. 
In determining the cholesterol solvent capacity of a given solution, 
twenty tablets were shaken separately in each of the solutions to be 
tested; the average loss of weight was determined and the standard 
error computed. Although the data clearly indicated the greater activity 
of the fatty acids over the bile salts as cholesterol solvents, several 
interesting questions arose which merited further investigation. For 
example, it would be theoretically possible for the various solutions which 
were used in these experiments to dissolve out some of the noncholesterol 
components of the stones, permitting the disintegration rather than the 
true solution of these stones artificially prepared from the powdered 
gallstones. The varying effects of changes in surface tension brought 
about by the different substances employed was another question which 
arose. Therefore, in order to check these possibilities and to show 
definitely that it is the solubility of cholesterol from the stones that brings 
about the dissolution of the gallstone in these solvents, it seemed advis- 
able to repeat the experiments previously made on synthetic gallstones 
on the stones formed in the same way from pure cholesterol. 


METHOD 


Because of the possibility of error due to the dissolution of -noncholesterol 
components, the tablets employed in these experiments were prepared from pure 
cholesterol. With a small amount of talc as a binder, the cholesterol was com- 
pressed in a pharmaceutic tablet press into uniform tablets weighing from 180 to 
200 mg. Each tablet was wrapped in a small gauze bag and suspended in the 
solution to be tested in a small Erlenmeyer flask. The flasks were mounted in a 
mechanical shaking device rotating at 25 to 30 half revolutions per minute and 
placed in an incubator maintained at a constant temperature of 70 C., in order to 
hold the fatty acids tested in solution, All solutions were buffered to a pa of 10. 
Each experiment consisted of determining the weight loss of ten tablets shaken 
separately in aliquot parts of the solution to be tested. The average weight loss 
occurring in each solution after shaking for seven days was determined, and the 
standard error was computed. 

RESULTS 

Table 1 shows the comparative rate of dissolution of the artificial 
gallstone and the synthetic cholesterol stone in the sodium soaps of oleic, 
palmitic, stearic, myristic, lauric and linoleic acids, the fatty acids occur- 
ring most commonly in bile. It is evident from these data that the 
cholesterol stone is dissolved in these solutions as well as, if not better 
than, the stone made from the powdered gallstones. 

Table 2 shows that the various bile salts which constitute the usual 
bile salt content of the bile have much the same solvent action on the 
cholesterol stones as they do on the synthetic gallstones, but to a some- 
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what lesser degree. The difference is so slight, however, that it may be 
within the limits of experimental error. 

A comparison of table 1 with table 2 discloses the fact that the fatty 
acids are better solvents for cholesterol than are the bile salts. 


The results in table 3 reveal two fundamental points. In the first 
place, the action of the bile salts as a cholesterol solvent is unrelated to 


TaBLe 1.—Comparison of Rates of Solution of Artificial Gallstones and 
Cholesterol Stones in Solutions of Fatty Acids as Soaps 


Rate of Solution Rate of Solution 
(in per Cent) of (in per Cent) of 
Standard Gallstones Cholesterol Stones 
lper Cent 5SperCent l1perCent 5 per Cent 
Solution Solution Solution Solution Solution 
Sodium laurate ‘ —67.9 —51.0 —100.0 
Sodium myristate . —71.0 —81.4 —100.0 
Sodium stearate. 7 —48.6 —14.4 — 23.5 
Sodium palmitate ‘ —53.4 —15.7 — 7.1 
Sodium oleate i —64.6 —28.8 — 59.3 
Sodium —16.6 —14.6 — 64.4 


andard errors were computed but in all cases were of such small magnitude, varying from 
0.28 to 1.31 per cent for the standard gallstones and from 0 to 3.72 per cent for the cholesterol 
stones, that the limiting values were all significant. For the standard stones each figure 
represents the average of twenty separate experiments. For the cholesterol stones each figure 
represents the average of ten separate experiments. 


TasLe 2.—Comparison of Rates of Solution of Artificial Gallstones and 
Cholesterol Stones in Solutions of Bile Salts 


Rate of Solution Rate of Solution 
(in per Cent) of (in per Cent) of 
Standard Gallstones Cholesterol Stones 
= 
lper Cent 5SperCent lperCent 5 per Cent 
Solution Solution Solution Solution Solution 


— 0.66 — 0.12 

—19.9 5 —23.0 

—12.2 5 — 6.1 
Sodium glycocholate — 96 —34 
Sodium desoxycholate............... —19.1 —27.0 
Sodium dehydrocholate a —15 . — 03 
Sodium dehydrodesoxycholate — 3.7 — 02 
Mixed sodium ketocholanates (ketochol) i —10.3 — 83 


the surface tension of their solutions. In the second place, and more 
important, it may be observed that in each case the weight loss can be 
almost wholly accounted for by the amount of cholesterol recovered 
from the solutions in which the stones were shaken, indicating that 
mechanical disintegration was not responsible for the weight loss. 

A comparison of the rates of dissolution obtained in the alkaline 
solutions of the fatty acid soaps alone and the bile salts alone, as shown 
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in figure 1, with the rate of dissolution in combination of bile salts and 
fatty acids, as shown in figure 2, shows the following facts: 


1. Lauric and myristic acid soaps, with their low molecular weight, 
have several times the solvent action of the unsaturated oleic and linoleic 
acid soaps, with a higher molecular weight; and these in turn are 
markedly superior to the soaps of the saturated fatty acids, palmitic and 
stearic. 

2. The unconjugated bile acids, desoxycholic and cholic acids, are 
superior to the conjugated taurocholic and glycocholic acids in their 
solvent capacity for cholesterol. 


TABLE 3.—Rates of Solution of Standardized Cholesterol Stones in the Various 
Solutions of Bile Salts 


Surface Per Cent Per Cent 
of Weight of 
Lost Cholestero! 
Calculated Recovered 


as from 
Solution Loss Cholesterol Solutions 


5% Sodium carbonate control. 
1% Sodium cholate.. 

1% Sodium glycocholate... 

1% Sodium desoxycholate. 

1% Sodium dehydrocholate............ 

1% Sodium dehydrodesoxycholate 

1% Mixed sodium ketocholanates (ketochol).... 


5% Sodium cholate 

5% Sodium glycocholate. 

5% Sodium taurocholate 

5% Sodium desoxycholate....... 

5% Sodium dehydrocholate 

5% Sodium dehydrodesoxycholate 

5% Mixed sodium ketocholanates (ketochol).... 


Standard errors were computed as in table 1. Each figure represents an average of ten 
separate experiments. 


3. An increase in the bile salt concentration from 1 to 5 per cent, 
while maintaining the fatty acid at the 1 per cent level, brings about an 
increase in the amount of dissolved cholesterol in the presence of 
desoxycholic acid and cholic acid but does not bring about a cor- 
responding increase in the presence of taurocholic or glycocholic acids. 


4. An increase in fatty acid concentration from 1 to 5 per cent, with 
the bile salt at the 1 per cent level, causes a marked increase in the 
solvent activity of the bile salt—fatty acid soap mixture in all the mix- 
tures studied. 


5. An increase of bile salt in the mixture from 1 to 5 per cent, with 
the fatty acid at the 5 per cent level, shows some conflicting results. In 
the mixtures with the unconjugated desoxycholic acid, lauric, myristic 
and palmitic acids show an increase in solvent action and stearic and 


39.0 0.12 0.09 None 
46.7 0.77 0.64 Trage 
43.9 1.29 1.07 1.09 
43.2 0.51 0.43 0.43 
45.2 4.21 3.76 3.92 
: 46.2 0.25 0.23 Trace 
47.0 0.18 0.15 Trace 
46.5 3.30 2.74 2.57 
46.3 23.00 20.0 12.24 
41.3 3.38 2.80 2.83 
‘ 40.2 6.13 5.35 4.25 
44.3 27.10 24.10 18.60 
46.0 0.33 0.27 Trace 
46.5 0.23 0.19 Trace 
46.0 8.33 6.91 8.22 
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linoleic acids a decrease, while oleic acid shows little change. Cholic 
acid produces no effect on solubility with lauric and myristic acids but 
a decrease in solubility with all the others. The addition of taurocholic 


FATTY ACID FATTY ACID 
Lauric Myristic Palmitic Stearic Oleic Linoleic 


Bile salt 


Weight loss in percent 


n 
o 


Per cent solution 


Fig. 1—Per cent of weight loss of cholesterol tablets in 1 and 5 per cent 
solutions of bile salts and fatty acids. A, sodium desoxycholate. B, sodium 
taurocholate. C, sodium glycocholate. D, sodium cholate. 


Wt. loss ri Myristic | Palmitic Stearic Linoleic 
per cent aci aci acid acid 
Desoxy- 80} 
cholic 60 
acid 0 


115510 
Solubility in fatty acid alone 
Solubility in bile salt alone 
alla Solubility in combination of bile salts and fatty acids 
011555 Upper row of numerals indicates concentration of fatty acid in] 
115510 Lower row of numerals indicates concentration of bile salt in% 


Fig. 2.—Per cent of weight loss of cholesterol tablets in solutions of bile salts 
and of fatty acids and in solutions of bile salts and fatty acids combined. 


acid produces little effect on the solubility of cholesterol in any of the 
fatty acids. Glycocholic acid effects no change in solubility when added 
to lauric, palmitic, stearic and oleic acids, whereas with myristic acid 
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the mixture shows a definitely increased solvent action, and with linoieic 
acid, a decreased solvent action of equal magnitude. 

6. Tables 2 and 3 show that the oxidation of the unconjugated bile 
acids to dehydrocholic and dehydrodesoxycholic acid reduces the solvent 
ability which the unoxidized bile acids possessed. The mixed keto- 
cholanic acids in the form of ketochol* show approximately a third of 
the solvent action of cholic acid. At present there is no explanation for 
the increased solubility effect of ketochol over that of the individual 
oxidized bile acids. 

COMMENT 


It is generally conceded that the essential Stone-forming substance 
in biliary calculi is the crystalline cholesterol that binds pigment, protein, 
calcium salts and tissue debris into a solid concretion. Without this 
interlacing framework of cholesterol crystals these substances form 
merely a “colloidal mush” in the gallbladder, which readily flows through 
the cystic duct on pressure. The formation of stones, therefore, depends 
on the presence of crystalline cholesterol, and this in turn depends on 
the amount of cholesterol in the bile and the readiness with which 
crystallization can occur. 


According to the conclusions of Greene and Hotz,* who recently 
summarized the literature, an increased amount of cholesterol in the bile 
is due either to an increased cholesterol metabolism in the body or to 
some change in the function of the liver. The solvent capacity of bile 
for cholesterol is variously ascribed to the physicochemical property of 
bile, which can lower surface tension and make possible colloidal solu- 
tions, the combining power of bile salts for cholesterol and the content 
of soaps and fatty acids. Lichtwitz,> the chief proponent ‘of the first 
conception, pointed to the relation of py and protein content of bile and 
the amount of colloidal material suspended in the bile but could not 
adequately explain the solution of cholesterol by this mechanism. 

Wieland and Sorge® suggested that the choleic acid principle dis- 
covered by them in 1916 might explain the solvent action of bile for 
cholesterol. It has been shown, however, that this combination of fatty 
acid and desoxycholic acid has no marked solvent action on cholesterol. 
Other compounds of this kind have not been isolated, according to 


3. Supplied to us by G. D. Searle & Co., Chicago. 

4. Greene, C. H., and Hotz, R.: The Liver and Biliary Tract: A Review 
for 1938, Arch. Int. Med. 68:778 (April) 1939. 

5. Lichtwitz, L.: Prinzipien der Konkrementbildung, in Bethe, A.; von Berg- 
mann, G.; Embden, G., and Ellinger, A.: Handbuch der normalen und patholo- 
gischen Physiologie, Berlin, Julius Springer, 1929, vol. 4, p. 591. 

6. Wieland, H., and Sorge, H.: Untersuchungen iiber die Gallensduren, 
Ztschr. f. physiol. Chem. 97:1, 1916. 
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Fieser.’. However, loose compounds similar to choleic acid may be 
formed in bile with glycocholic and taurocholic acids. Verzar and 
McDougall * claimed that such combinations are formed and that this 
formation is the mechanism whereby fat and cholesterol are carried 
through the intestinal wall and transported in the portal circulation. 

Cholesterol is readily soluble in fats of all kinds and exceedingly 
soluble in fatty acids. Fats and fatty acids as such are insoluble in water. 
Fats can be emulsified into colloidal solutions, and fatty acids can be 
combined with alkali to form soluble soaps or can be built into phos- 
pholipids that are soluble in water to a certain extent. These have been 
shown by Spanner and Bauman ® to be much more soluble in bile salt 
solutions. 

Walsh and Ivy ** have shown that the saponifiable fat in bile is the 
important factor in dissolving and holding cholesterol in solution. Rein- 
hold, Ferguson and Hunsberger *° have observed that at least half the 
total solids in bile are bile salts and that the remainder is lipoidal. They 
concluded from their studies that a lowered bile salt concentration in 
the bile leads to a decreased solvent action for fatty acids and cholesterol. 
Our data indicate strongly that the fatty acids and the lipids of the bile 
are chiefly concerned in determining the solubility of cholesterol in bile. 

The mechanism by which free fatty acids are held in solution in an 
alkaline hepatic bile as soap is easy to understand. It is not so easy to 
explain the solubility of these fatty acids in an acid gallbladder bile at 
a pu at which fatty acids are normally precipitated. The exact nature 
of the lipid in bile is not certain. Most probably there is a combination 
of fatty acids, bile salts and phospholipids. Lecithin and neutral fat do 
not seem to be present.’ The lipoidal content of bile is held in such 
form that it cannot be readily extracted by fat solvents until the bile has 
been decomposed by treatment with acid or alkali. From this we can 
only conclude at this time that the solution of fat in bile is brought about 
in some unknown manner by means of the bile salts in the bile. 

The data shown in figure 2 indicate that a bile salt—-fatty acid complex 
is formed and that disturbances in either portion of the complex may 


7. Fieser, L. F.: The Chemistry of the Natural Products Related to Phenan- 
threne, New York, Reinhold Publishing Corporation, 1936, p. 131. 

8. Verzar, F., and McDougall, E. J.: Absorption from the Intestine, New 
York, Longmans, Green & Co., 1936, p. 163. 

9. Spanner, G. O., and Bauman, L.: The Behavior of Cholesterol and Other 
Bile Constituents in Solutions of Bile Salts, J. Biol. Chem. 98:181, 1932. 

10. Reinhold, J. G.; Ferguson, L. K., and Hunsberger, A.: The Composition 
of Human Gallbladder Bile and Its Relation to Cholelithiasis, J. Clin. Investi- 
gation 16:379, 1937. 

11. Jones, K. K., and Sherberg, R. O.: Are Neutral Fat and Lecithin Present 
in Gallbladder Bile? Proc. Soc. Exper. Biol. & Med. 35:535-537, 1937. 
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result in changes in cholesterol solubility. Owing to the slight solvent 
activity of the bile salu complex, alteration of the concentration of this 
component has only minor effects, while even slight changes in fatty 
acid content make a significant difference in solvent capacity one way 
or the other. 

Studies ** made on pathologic human bile have shown that fluctua- 
tions in the fatty acid fraction occur concomitantly with the fluctuations 
in the bile salt fraction. The amounts of both bile salts and fatty acids 
eliminated in the bile are decreased during hepatic injury and tend to 
increase in the bile as the condition of the liver improves. Further 
progress in determining the cause of gallstones seems to be definitely 
related to obtaining a more complete knowledge of the role of the fatty 
material in bile and the fate of the fat when cholesterol stones are formed. 


SUMMARY AND CONCLUSIONS 


1. The data from these experiments confirm previous work in show- 
ing that the fatty acids are the important factor in bile for holding the 
cholesterol in solution. 

2. The conjugated bile salts by themselves exert only a small effect 
on the solubility of cholesterol. The unconjugated nonoxidized bile 
salts have a greater solvent activity than the conjugated, but it is still 
far below that of the fatty acids. This activity is lost when the uncon- 
jugated bile acids are oxidized. 

3. The smaller molecular or short chain lauric and myristic acids 
have more solvent ability than the longer chain palmitic and stearic 
acids. The unsaturated linoleic and oleic acids have more solvent action 
than the saturated stearic acid with the same length carbon chain. 

4. The bile salts have a variable effect on the solubility of cholesterol 
when mixed with the fatty acid. In most instances the addition of bile 
salts increased the solubility; in other instances the addition of the bile 
salts decreased the efficiency of the fatty acids as cholesterol solvents. 
The explanation for this cannot be had from these experiments. There 
is a suggestion that the bile salts and the cholesterol may compete for 
solution in the fatty acid, especially in the presence of the unconjugated 
acids. 
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SYNDROME OF SUBNORMAL CIRCULATION 
IN AMBULATORY PATIENTS 


ISAAC STARR, M.D. 
AND 


LEON JONAS, M.D.* 
PHILADELPHIA 


In this communication we describe the signs and symptoms com- 
monly found in ambulatory hospital patients who have subnormal basal 
or resting circulations, ascertained by estimating their cardiac output. 
The clinical syndrome exhibited by such patients is definite enough 
to. permit the diagnosis of this abnormality in many instances when 
methods of estimating cardiac output are not available. 

Determinations of cardiac output were begun in this hospital in 1927 
by means of the ethyl iodide method.’ At first extremely slow and 
laborious, the speed of operation was later increased by adaptation of 
the katharometer to our analytic needs by Donal and Gamble.? In all, 
335 subjects were tested by this method over a period of eight years.® 

The advent of the ballistocardiogram * permitted us to estimate cardiac 
output with a speed and ease of operation equal to those of other routine 
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clinical methods. In the last three years the total experience has 
increased to over 1,000 cases. About 300 subjects were healthy persons, 
the remainder being patients in the medical division of the University 
Hospital. 

During this prolonged investigation we had in mind both immediate 
and remote objectives. The results analyzed from the former point of 
view have been published from time to time.’ We shall now consider 
these old results and a much larger number of new ones from another 
point of view. Normal standards for healthy persons have been estab- 
lished. The number of subjects having a subnormal cardiac output has 
now exceeded 100. We propose to analyze the data obtained from the 
first 100 of these cases and discuss the clinical and physiologic sig- 
nificance of this abnormality. 

In this prolonged investigation many persons other than ourselves 
have contributed to the results. Some of their names have appeared 
as co-authors in earlier publications." The orthodiagrams and electro- 
cardiograms were made by members of the staff of the Robinette Foun- 
dation. The former were prepared by Drs. A. Margolies, W. A. Jeffers, 
J. Edeiken and M. M. Livezey. Dr. F. C. Wood assisted us in inter- 
preting and classifying the electrocardiograms. One of us (Jonas) has 
supervised all estimations of basal metabolic rate performed during the 
last three years. 

METHODS 

When cardiac output was estimated by the ethyl iodide method the tests were 
performed before breakfast with the patient supine under strict conditions of basal 
metabolic rate. With the advent of the ballistocardiogram our procedure changed 
to the extent that we made all tects in the morning or afternoon after a resting 
period of at least fifteen minutes and never within two hours of a meal. The 
results obtained under the latter conditions were nearly identical with those secured 
under strictly basal conditions; so convenience dictated the latter course. There 
was no disagreement between the results secured by the two methods, and the 
main conclusions of this paper are warranted by the results obtained from either. 
Of the 100 cases included in this investigation, the condition was detected by 
ethyl iodide in 26 and by the ballistocardiogram in the remainder. 

In the early estimations, basal metabolic rates were estimated by analysis of 
expired air. For the last three years they have been determined by the Benedict- 
Roth technic. 

The size of the heart was estimated by the orthodiagram. 

Normal standards for cardiac output as estimated by the ballistocardiogram ® 
and our data on normal subjects obtained by the ethyl iodide method 5 have been 


5. Starr, Collins and Wood.1 Starr and others.* 

6. Footnote deleted. 

7. Starr, Collins and Wood.1 Donal and others.2 Starr and others.* 

8. Starr, I., and Schroeder, H. A.: The Ballistocardiogram: II. Normal 
Standards, Abnormalities Commonly Found in Diseases of Heart and Circulation, 
and Their Significance, J. Clin. Investigation 19:437-450 (May) 1940. 
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Fig. 1.—Ballistocardiograms of 4 normal persons compared with those of 4 
patients with subnormal circulation to illustrate the differences between the groups. 
With reservations as regards age, body weight and pulse rate (Starr and others; * 
Starr and Schroeder 8) the amplitude of the records reflects the cardiac cutput. 
The average normal cardiac output is 23 cc. per minute per pound of body weight, 
and the normal limits are + 22 per cent.8 The records shown are reduced to 
about one-half actual size. 

A, record of I. S., a man aged 44. His height was 6 feet (182.8 cm.) ; his 
weight, 185 pounds (83.9 Kg.). The blood pressure was 120 systolic and 75 
diastolic (normal). The cardiac output was +9 per cent. B, record of J. Sa 
man aged 53. His height was 5 feet 7 inches (170 cm.) ; his weight, 152 pounds 
(68.9 Kg.). The blood pressure was 125 systolic and 80 diastolic (normal). 
The cardiac output was +9 per cent. C, record of E. S., a woman aged 28. 
Her height was 5 feet 3 inches (160 cm.) ; her weight, 123 pounds (55.8 Kg.). The 
blood pressure was 115 systolic and 65 diastolic (normal). The cardiac output 
was identical with the normal average. D, record of K. C., a woman aged 50. 
Her height was 5 feet 4 inches (162.5 cm.) ; her weight, 140 pounds (63.5 Kg.). 
The blood pressure was 148 systolic and 90 diastolic (normal). The cardiac 
output was —13 per cent. £, record of C. M., a woman aged 50. Her height 
was 5 feet % inch (152.6 cm.) ; her weight, 164 pounds (74.4 Kg.). The blood 
pressure was 190 systolic and 125 diastolic. There were syphilis, hypertension 
and acromegaly. The chief complaint was dizziness. The cardiac output was — 52 
per cent. F, record of M. L., a woman aged 48. Her height was 5 feet 9 inches 
(175 cm.); her weight, 129 pounds (58.5 Kg.). The blood pressure was 115 
systolic and 70 diastolic. There was neurocirculatory asthenia with rare attacks 
of paroxysmal tachycardia. At the time of testing the patient was in normal 
rhythm. The cardiac output was —39 per cent. G, record of J. C., a man aged 
34. His height was 5 feet 4 niches (162.5 cm.) ; his weight, 182 pounds (82.6 Kg.). 
The blood pressure was 260 systolic and 170 diastolic. There was malignant 
hypertension. The cardiac silhouette area was 98 sq. cm. (predicted normal 107 
sq. cm.). The cardiac output was — 43 per cent. H, record of I. F., a woman 
aged 41. Her height was 5 feet 1 inch (154 cm.); her weight, 165 pounds 
(74.8 Kg.). The blood pressure was 155 systolic and 80 diastolic. There was 
neurocirculatory asthenia. The cardiac output was — 52 per cent. 


1097 


1098 ARCHIVES OF INTERNAL MEDICINE 


published. These results indicate that the lower limit of cardiac output for normal 
persons is 18 cc. per minute per pound of body weight, 22 per cent below the 
normal average. The patients to be discussed all had cardiac outputs smaller 
than this, and the distribution of the results is shown in figure 2. Typical ballisto- 
cardiograms are shown in figure 1. 

In the preliminary report of this work,® short cut methods were employed to 
calculate cardiac output from ballistocardiograms, and conclusions were based on 
much fewer data on normal standards. When results secured by the more exact 
method § were applied to the completed normal standards, 12 subjects of the original 
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Fig. 2.—Frequency diagrams of patients with subnormal circulation. The data 
on “heart size” have been limited to those obtained from patients without organic 
heart disease and without hypertension. In the column marked normal the 
silhouette area was judged to be in the center of the normal range, but it was 
not exactly measured. 


series proved to have had circulation just within normal limits. Their cases have 
been omitted from the present series and replaced by 12 in which the values were 
lower. The small differences between the preliminary and the final results are due 
to this fact. 


9. Starr, I.: | On the Clinical Characteristics of Patients with Subnormal 
Circulations in the Absence of Acute Heart Failure, Tr. A. Am. Physicians 54: 
163-169, 1939. 
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Selection of Cases——All subjects were resident patients or outpatients at the 
University Hospital, and the great majority came from the medical wards, having 
been selected by one of us (Starr) from patients under his care. 

Since the cardiac output becomes zero at death, it is inevitable that a patient 
dying from any cause will have subnormal circulation. Under these circumstances 
the condition would have little scientific interest. To avoid this difficulty we have 
included only ambulatory patients in this series. 

There are a few situations with which our methods are not fitted to deal. 
We distrust the results secured with ethyl iodide in cases of advanced pulmonary 
disease. In certain cases of heart disease the ballistocardiogram gives results 
difficult to translate into cardiac output, and when there is regurgitation of blood 
the results refer to the total systolic cardiac output rather than to the amount 
which contributes to the circulation. When such difficulties arose the cases were 
omitted from this series. With these exceptions the results may be expected to 
provide a fair sample of the ambulatory population of the medical ward. 


RESULTS 


An analysis of the data obtained from this group of 100 patients 
with subnormal circulation follows. 

Sex.—Forty-two of the patients were men, and 58 were women. The 
disproportion of women is probably due to the facts that the terms of 
service of one of us (Starr, who selected the subjects) in the women’s 
ward exceeded those in the men’s and that he tended to study the cases 
with which he was most familiar. 


Age.—The age distribution of the group is shown in figure 2. The 
condition was most frequently found in the decade between 50 and 59, 
but the incidence spread throughout adult life. 


Diagnoses.—When there were multiple diagnoses we have classified 
the case under the most important heading which concerned the circula- 
tion. Thus, a case of diabetes with hypertension is classified only under 
the latter head; a case of angina pectoris with hypertension is classified 
as the former. 


The largest single group consisted of 30 cases of primary cardiac 
disease. In the majority of these (18) the patients had either recovered 
from cardiac infarcts or suffered from angina pectoris. Only 5 had 
rheumatic heart disease, and none had syphilitic heart disease. In 5, 
heart block was the outstanding finding, the cause being uncertain in 
all of them. One patient with a calcified pericardium and 1 with con- 
genital heart disease completed this group. 

The group next in size consisted of 28 patients with hypertension, 
all having a systolic pressure in excess of 170 mm. of mercury, a 
diastolic pressure over 100 mm. or both. 

The third group contained 19 patients in whom nothing abnormal 
was found by any of the routine hospital tests. In the cases of 17 of 
these the diagnosis of functional heart disease or that of neurocirculatory 
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asthenia was justified; the complaints of the remaining 2 centered about 
the gastrointestinal tract. 

Next in size was a group of 11 patients with endocrine diseases. 
Four had diabetes, and 4 others had undergone partial thyroidectomies 
for hyperthyroidism. Two were adjudged to have pituitary syndromes, 
though the diagnosis was far from proved. The last was a patient 
with Addison’s disease recovering from a crisis. 

The remainder of the entire group consisted of 5 elderly persons 
showing little but arteriosclerosis, 3 patients who were convalescent 
from pneumonia, typhoid fever and catarrhal jaundice respectively, 
single patients with migraine, malnutrition and postural hypotension 
and, finally, a patient having attacks suggesting atypical epilepsy but with 
a cardiac lesion in addition. 

These patients with subnormal circulation bore the following numer- 
ical relation to patients with similar conditions whose cardiac output 
was normal: Of all the patients with coronary heart disease that we 
have studied, almost exactly half had circulation below the normal 
range, and in some the circulation was extremely subnormal. Of the 
remainder the great majority had circulation very little above the lower 
limit of normal. In contrast to this, only 10 per cent of the patients 
with rheumatic heart disease studied had subnormal circulation. This 
figure may be somewhat too small, as the ballistocardiogram indicates 
the total cardiac output, which includes the blood later regurgitated 
through leaking valves, but one can confidently state that subnormal 
circulation is encountered frequently in cases of coronary disease and 
much less frequently in cases of valvular heart disease. 

Patients with hypertension and subnormal circulation constituted 
about one third of the total. Patients with “functional heart disease” 
included in the subnormal series were one half of those studied, but 
many of the remainder had circulation close to the lower limit of normal. 


Symptoms.—Almost all (90 per cent) of the patients with subnormal 
circulation regarded themselves as unduly weak and easily fatigued; 
in 17 cases extreme weakness was the chief complaint. 

The symptom next in frequency was dyspnea on exertion, which 
was noted by 64 patients. Nineteen of the patients who did not report 
this symptom took no exercise because of either angina pectoris or 
peripheral vascular disease, and so they were not in a position to tell 
whether they had undue dyspnea on exertion. If these are omitted from 
the total, 79 per cent complained of this symptom. 

The group’s most characteristic symptom was attacks of dizziness, 
present in 73 per cent. Most characteristically this occurred when the 
patients were upright, especially when they had just assumed that 
position, but a few insisted that they occasionally had dizziness when 
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lying down as well. Close questioning of the intelligent disclosed that 
there was no sensation of rotation and no true vertigo. Indeed, the 
sensation was sometimes described as attacks of light headedness, some- 
times as attacks of faintness and sometimes just as “spells.” This dif- 
ficulty was the major complaint in 26 of the cases. 

Undoubtedly related to these attacks was the frequency of fainting 
in the group. Fourteen patients were subject to repeated attacks of 
fainting, and 5 others had fainted once or twice. 

Forty of the patients considered themselves nervous; with 8 this 
was a major complaint. Diagnoses which had been made in certain 
cases were conversion hysteria, anxiety neurosis, neurasthenia and 
psychoneurosis. 

No other symptoms seemed characteristic of the group. Many 
patients complained of frequent headaches of slight degree, but only 
1 had severe headaches. Coldness of the extremities was a complaint 
in only 7 cases; undue suffering from hot or cold weather was reported 
by only 3 patients. 

Physical Examination. — Examination disclosed little significant 
information. Arteriosclerosis was the most common finding, being slight 
in 16 patients, moderate in 13 and marked in 10. Certainly many 
patients with arteriosclerosis would be found in any group of patients with 
corresponding ages. 

In 26 cases the examining physician noted that the heart sounds 
were either distant or of poor quality. The pulse was recorded as weak 
in only 5 cases. When hypertension was present the pulse was always 
strong, quite irrespective of the size of the circulation. 

In only 1 case was the resting heart rate over 100 per minute; in 4 
it was between 90 and 100. If the cases of heart block are omitted, 
the rate was between 55 and 65 in 15 cases and between 50 and 55 in 6. 
Therefore, although highly abnormal pulse rates were not found except 
in the cases of heart block, it is evident that the tendency is toward slow 
rather than rapid rates in patients with subnormal circulation. 

Unusually low pulse pressure, once believed to be an indication of 
subnormal cardiac output, did not prove to be so. The lowest pulse 
pressures were 28 mm. of mercury, encountered in 2 cases, and 30 mm., 
encountered in 4. 

The venous pressure was carefully studied in each case by inspection 
of the veins of the neck and by raising and lowering the hand while 
observing the level at which the veins filled and emptied. In no case 
was it abnormally elevated. On the contrary, the veins often would 
not distend when the hand was dependent, and so we could not get a 
satisfactory level of emptying when it was raised. Evidently the venous 
pressure is either normal or low in these cases. 
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Special Tests——Electrocardiograms were made in 80 cases. In 28 
the records were normal or showed nothing more than axis deviation 
or an occasional extrasystole. Minor Variations from Normal: Changes 
in the T wave and slight slurring of the QRS complex were found in 
26 cases. Major Abnormalities: Permanent arrhythmias, bundle branch 
block, evidence of cardiac infarction and major abnormalities of the 
ORS complex were found in 26 cases. As one would expect, there was 
no invariable relation between the cardiac output and the electrical 
record. When the heart was seriously diseased abnormalities were 
usually shown by both methods. But in some cases the electrocardio- 
gram was normal although the circulation was greatly reduced and in 
others highly abnormal with the circulation normal or above, so it has 
not proved of value in detecting cases of subnormal circulation. 

Fluoroscopic evidence of the size of the heart was secured in 61 
cases. In 17 instances the operator believed the cardiac silhouette to 
be entirely normal, and only this fact was recorded; in the remaining 
44 cases orthodiagrams were drawn and measured. Twenty-seven 
patients with hypertension and subnormal circulation were examined, 
and 21 of them had cardiac silhouettes within the normal range. In con- 
trast to this, the patients with hypertension and normal circulation 
tended to have hearts which were much enlarged, and their cases will 
be the subject of a subsequent report. The sizes of the hearts of the 
34 patients without hypertension or organic heart disease are given in 
figure 2. These hearts were either within or below the normal range, 
and some were extremely small. 

The basal metabolic rate was estimated in 62 cases, and the distribu- 
tion of the results is shown in figure 2. In the great majority of these 
(50 cases) the results were well within the normal range, and in none 
were they above normal. But the group does not have a normal dis- 
tribution about zero, for patients having rates between — 6 and — 10 per 
cent of the calculated normal basal metabolic rate were found with the 
greatest frequency, and in 12 cases the rates were below the accepted 
normal limit. Unquestionably the tendency is toward a low metabolic 
rate when the circulation is subnormal. 

Of the 12 patients for whom the results were subnormal, 2 had 
undergone subtotal thyroidectomies for hyperthyroidism, and 1 had 
the clinical signs of myxedema and will be described in detail. Of the 
others, 5 had no other diagnosed condition than neurocirculatory 
asthenia, and the remainder consisted of single patients with heart 
block, angina pectoris, essential hypertension and postural hypotension. 


COMMENT 

In comparison with the quantitative procedures used by chemists and 
physicists, the methods for determining cardiac output are extremely 
crude, and, as they cannot be tested by the estimation of known quan- 
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tities, their accuracy cannot be stated in mathematical terms. Neverthe- 
less, our methods seemed entirely adequate for the purpose we had in 
mind, i.e., to divide human subjects into two groups, those with normal 
and those with subnormal circulation. For such a purpose they are 
certainly far superior to the means ordinarily used by clinicians to gain 
insight into the amount of the circulation. 

The Syndrome.—From the data given one may describe a syndrome 
characteristic of patients with subnormal circulation. The most’ dis- 
tinctive symptom is attacks of dizziness or light headedness in the 
upright position; many have repeated attacks of fainting as well. They 
consider themselves to be weak, easily fatigued and unduly dyspneic on 
exertion, and many are very nervous. Physical examination adds little 
evidence to support the diagnosis, though weak or distant heart sounds 
in the absence of emphysema may excite suspicion. Palpation of the 
pulse may mislead one, the examiner detecting a change in pressure 
which has no necessary relation to blood flow. Arteriosclerosis is often 
present in patients past middle life. In this group of ambulatory patients 
the size of the heart tends to be either within or below normal limits, 
and the basal metabolic rate is likewise normal or below. 

Our confidence in the propriety of considering these symptoms as 
characteristic of subnormal circulation was much increased by an experi- 
ence with a patient who had repeated periods of heart block of hours’ 
or days’ duration alternating with long periods of normal rhythm. 
When block was present the patient complained of weakness, faintness 
when upright and dyspnea on exertion, and he was nervous and appre- 
hensive. On the resumption of normal rhythm these symptoms disap- 
peared. During one of these attacks of block the cardiac output was 
estimated to be 10 ce. per minute per pound of body weight, 56 per cent 
below the average normal. In normal rhythm the estimate was 18 and 
21 cc. on two occasions, both values being within normal limits. 

We had a similar experience with a woman of 29 in whom hyper- 
tension had developed after a pregnancy. On admission to the hospital 
her blood pressure was 185 systolic and 140 diastolic or higher, her 
cardiac output was estimated to be below normal (17 cc. per minute 
per pound of body weight) and her chief complaint was attacks of dizzi- 
ness when upright. Four months later her blood pressure averaged 
about 150 systolic and 100 diastolic; her estimated cardiac output was 
within the normal limit (19 cc. per minute) and she was no longer 
bothered by “spells.” 


Occurrence of the Cases——Patients with subnormal circulation are 
encountered frequently among those suffering from coronary heart dis- 
ease and much less frequently among those with rheumatic heart 
disease. The majority of patients with hypertension without cardiac: 
enlargement present this abnormality. Many instances have been found 
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among the older diabetic patients whose weakness and disability seemed 
out of all proportion to their metabolic defects. In our experience, 
most patients with very low metabolic rates and most patients with 
extremely small hearts have subnormal circulation. Indeed, the situa- 
tion is so common that several cases are to be observed in the wards at 
almost any time. 

The realization that subnormal circulation is characterized by a syn- 
drome consisting of weakness, dyspnea on exertion and faintness in the 
upright position led to the search for instances of this condition wherever 
these symptoms were encountered. It soon occurred to us that this 
group of symptoms is characteristic of patients convalescent from the 
severe infectious diseases when they first leave their beds. Following 
this clue, we tested 5 patients convalescent from pneumonia and single 
patients after typhoid fever, tularemia, influenza and prolonged pyrexia 
of unknown origin. In all but 2 cases we estimated the circulation to 
be below the normal limit at this time. Figure 3 shows the ballistocardio- 
grams of 3 such patients. 

Among patients confined to bed and therefore not included in this 
series, subnormal circulation has been frequently encountered in asso- 
ciation with congestive heart failure and with recent cardiac infarction, 
but it has not been found universally in association with either of these 
conditions. 

Characteristic Symptoms Without Subnormal Circulation.—As soon 
as it was realized that a definite syndrome characterizes many patients 
with subnormal resting circulations, we tested every patient exhibiting 
these symptoms, not only to add to the series but to ascertain whether 
the same symptoms would be encountered among patients whose cir- 
culation was normal. In a year’s time 14 patients were encountered 
who complained of dizziness in the upright position or of attacks of 
fainting and whose circulation was within normal limits, at least on some 
occasions. 

In 3 of these cases the cardiac output was just at the lower limit of 
normal, 18 cc. per minute per pound. In 1 of these a second test yielded 
a subnormal value, and the discrepancy may have been due to excite- 
ment at the first test. Also, with inaccurate methods it is inevitable 
that a summation of errors would influence the results in some of the 
cases, and a sharp division between the normal and the abnormal cannot 
be expected. 

In 3 other cases the patients had severe anemia. As the character- 
istic symptoms of dizziness and syncope are to be attributed to anemia 
of the brain, one would certainly expect anemic patients to show the 
same symptoms even though their circulation was normal. 

Two of these patients had severe polycythemia. In 1 it was 
primary; in the other it was secondary to congenital heart disease. 
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Fig. 3.—Ballistocardiograms (about one-third actual size) of patients with 
febrile diseases and during convalescence therefrom. 


A, record of M. S., a woman aged 21, on November 15 (the fourth day of the 
disease). She was 5 feet (152.4 cm.) in height and weighed 110 pounds (49.9 Kg.). 
She had pneumonia of the bases of the lower lobe of the right and of the upper 
lobe of the left lung. No pneumococci were cultured. She had been given sulfapyri- 
dine for twenty-four hours. The temperature was normal at the time of testing; 
it rose later in the day. The patient was very weak. The blood pressure was 
130 systolic and 75 diastolic. The cardiac output was 26 cc. per minute per pound 
of body weight (difference from expected normal, + 13 per cent). 8B, record of 
the same patient on November 22. She was convalescent. Moist rales persisted 
in both sides of the chest. The temperature had been normal for four days. She 
was allowed out of bed for the first time. The blood pressure was 110 systolic 
and 68 diastolic. The cardiac output was 16 cc. per minute per pound (— 30 per 
cent). C, record of the same patient on November 28, immediately before dis- 
charge to her home. The chest was almost clear; the patient still felt weak. 
The blood pressure was 110 systolic and 60 diastolic. The cardiac output was 
18 cc. per minute per pound (—22 per cent). D, record of E. K., a woman 
aged 33, on October 13 (the thirtieth day of the disease). She was 5 feet 6 inches 
(167.6 cm.) in height and weighed 115 pounds (52.1 Kg.). She had had typhoid 
fever with relapse. On the thirtieth day of the disease the temperature ranged 
from normal to 101 F. The blood pressure was 120 systolic and 74 diastolic. 
The cardiac output was 25 cc. per minute per pound (+-9 per cent). EE, record 
of the same patient on October 30. She had been afebrile for thirteen days. She 
had first been allowed to sit in a chair three days previously; she was still too 
weak and dizzy to walk without support. The cardiac output was 17 cc. per 
minute per pound (—26 per cent). J, record of the same patient on November 3. 
She was much stronger, was walking all over the ward and was ready for dis- 
charge. The blood pressure was 120 systolic and 90 diastolic. The cardiac output 
was 26 cc. per minute per pound (+ 13 per cent). G, record of A. G., a woman 
aged 23, on December 27 (the tenth day of a fever of unknown origin). She 
was 5 feet 2 inches (157.4 cm.) in height and weighed 11442 pounds (52 Kg.). 
The temperature was 104 F. at the time of the test; the patient was prostrated. 
The blood pressure was 92 systolic and 68 diastolic. The cardiac output was 
24 cc. per minute per pound (+4 per cent). H, record of the same patient on 
January 2, She had been afebrile for four days. She was much stronger but 
was not yet allowed out of bed. The blood pressure was 90 systolic and 70 
diastolic. The cardiac output was 15 cc. per minute per pound (— 35 per cent). 
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probably the tetralogy of Fallot. Increased viscosity of the blood, lack 
of proper aeration of blood in the lungs and intermingling of the circula- 
tion in the second case are the factors which might have prevented an 
adequate supply of oxygen to the brain, although the cardiac output was 
normal. 

In 4 instances the explanation of the discrepancy was less obvious. 
Two of the 4 patients resembled persons with hyperthyroidism in appear- 
ance but had normal metabolic rates; this group will be discussed later. 
The remaining 2 had an unusual diminution of blood pressure in the 
erect posture, although not to the extent encountered in cases of true 
postural hypotension. To raise blood to the head not only an adequate 
general circulation but adequate vascular adjustments are necessary. 
A subnormal circulation would make the task of the peripheral vessels 
more difficult, but they might be equal to it; conversely, as is suggested 
in these cases, failure in the periphery alone would diminish the blood 
supply of the brain. 

The final case is illustrated by figure 4. The patient had only one 
functioning carotid artery at the time we studied him. His symptoms, 
dizziness and repeated attacks of fainting fluctuated in most instances 
with the state of his resting circulation, which was far more labile than 
that of a healthy person. But, although his circulation was subnormal 
when he suffered most severely, he often complained of symptoms when 
our estimate was within the normal range, and the local fault seems 
a sufficient explanation for this. Severe cerebral arteriosclerosis might 
be expected to cause a similar state of affairs, but we have not yet 
encountered such a case. 

We also encountered many patients whose symptoms had a super- 
ficial resemblance to the syndrome of subnormal circulation. Three 
patients with epilepsy, 3 with labyrinthine vertigo with tinnitus and a 
true sensation of rotating and 5 whose dizziness was associated not with 
position but with headache, nausea or definite neurotic manifestations, 
such as compulsion and claustrophobia, all had normal circulation. 

Relation of Subnormal Circulation to Other Clinical Entities —The 
question will present itself to many readers: Do all these patients with 
subnormal circulation have heart disease? The answer is that many of 
them have severe heart disease but that in many more the heart is nor- 
mal by all tests that can be applied to it. This should occasion no sur- 
prise. The heart does not fill itself by its own efforts; its filling is 
dependent on conditions in the peripheral circulation. If not properly 
supplied with blood, a normal heart is helpless to maintain normal cir- 
culation. Conversely, a diseased heart, by drawing on its reserves, 
may maintain normal circulation. Though often associated, weakness 
of the heart and failure of the circulation are entirely distinct physiologic 
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Fig. 4.—Ballistocardiograms of S. B., an intelligent white storekeeper aged 50. 
His height was 5 feet 7 inches (170 cm.); his weight, 143 pounds (64.9 Kg.). 
He had had several fainting attacks a week for the past two years, becoming 
unconscious for periods ranging from fifteen seconds to one minute. There was 
no incontinence. He had also had frequent attacks of dizziness when upright, 
and these often led to syncope if he did not immediately lower his head. After 
demonstration that pressure on the right carotid sinus caused syncope, this sinus 
was denervated and, later, the right carotid bulb was removed. No improvement 
resulted. 

Postoperative physical examination revealed no abnormality except moderate 
arteriosclerosis, slight hypertension and Horner’s syndrome. The orthodiagram 
showed a heart silhouette 10 per cent below the expected normal. The value for 
blood sugar, determined repeatedly before and just after attacks, was always normal. 


A, record of March 21, 1939. The blood pressure was 180 systolic and 85 
diastolic. During the past two weeks he had fainted four times and had two 
attacks of dizziness. He was taking 5 mg. of benzedrine and 10 grains (0.65 Gm.) 
of tincture of belladonna twice a day. The cardiac output was 20 cc. per minute 
per pound of body weight. B&B, record of April 4. The blood pressure was 180 
systolic and 80 diastolic. He considered himself to be doing well. During the 
past two weeks he had not fainted at all and had only two attacks of dizziness. 
Medication was continued as before. The cardiac output was 25 cc. per minute 
per pound. C, record of May 9; after an extremely bad week the blood pressure 
was 165 systolic and 95 diastolic. He had fainted, struck his head, been unconscious 
for longer than usual and had severe headache afterward. He also had repeated 
attacks of dizziness whenever he tried to get about. These were so bad that 
he remained in bed almost all week and reached the hospital only with the help 
of his wife. All medication was stopped. The cardiac output was 14 cc. per 
minute per pound. D, record of May 23. The blood pressure was 150 systolic 
and 98 diastolic. The patient felt much better. There had been no dizziness or 
fainting for the past week. He had fainted three times the week before. No 
medication was given. The cardiac output was 20 cc. per minute per pound. 
E, record of Nov. 28. The blood pressure was 160 systolic and 90 diastolic. He 
considered himself to be doing very well. He had fainted three times and had 
four attacks of dizziness in the past month, none occurring in the week preceding 
this test. No medication was given. The cardiac output was 24 cc. per minute 
per pound. 
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entities, and one must never be inferred from the presence of the other.'’ 
In our patients without heart disease the fault should be sought in the 
peripheral circulation or in the volume of the blood. 

Another question presents itself. With the tendency toward low 
basal metabolic rates, did these patients have primary thyroid deficiency ¢ 
Patients with myxedema have subnormal circulation, and our patients 
who had had partial thyroidectomies doubtless fall into this group. But 
if the trouble were primarily in the circulation it would surely be to 
the advantage of the patient to reduce his metabolic rate. That such a 
reduction might be secondary to heart disease was first suggested to us 
by the discovery of extremely low metabolic rates in 2 cases of prolonged 
heart block,** and Stewart and his co-workers,'' reporting another 
instance, have reached the same conclusion. The following case is most 
easily explained from that viewpoint. 


REPORT OF A CASE 


B. H., a woman 50 years of age, came to the hospital in 1937 with a three 
year history of typical angina pectoris after effort. Physical examination showed 
cardiac enlargement but nothing else of importance. An orthodiagram showed the 
heart silhouette to be 45 per cent above the predicted normal. The electrocardio- 
gram (limb leads only) was essentially normal. 

Aiter six months’ attendance at the outpatient department an appearance sug- 
gestive of myxedema was first noted. Increasing symptoms led to the patient's 
admission to the hospital two months later. There she presented the typical signs 
and symptoms of myxedema. The basal metabolic rate was —39 per cent. The 
electrocardiogram from chest leads suggested a former anterior infarction. On 
two occasions the cardiac output by the ballistocardiogram was 13 and 15 cc. per 
minute per pound of body weight, 43 per cent and 35 per cent respectively below 
the expected normal. 

With small doses of thyroid the symptoms improved, and the basal metabolic 
rate was —24 per cent on her discharge to the outpatient department, where 
she continued to receive thyroid. On March 18 her cardiac output was approxi- 
mately 18 cc. per minute, 22 per cent below normal, but extrasystoles replaced 
every second or third beat. On March 21 the basal metabolic rate was -+- 10 per 
cent. Six days later she was discovered in collapse in her home and was rushed 
to the hospital. The blood pressure could not be obtained. The electrocardiogram 
showed tachycardia, the rate being 125, with a multitude of auricular extrasystoles ; 
it gave no evidence of recent infarction. She died in a few hours. Necropsy 
was limited to the heart. There were an old infarct, 3 by 2 cm. in the anterior 


10. Starr, I.: Failure of the Heart vs. Weakness of the Circulation, in Sym- 
posium on the Blood, Heart and Circulation, Washington, D. C., American 
Association for the Advancement of Science, 1940. 

11. Stewart, H. J.; Deitrick, J. E.; Crane, N. F., and Thompson, W. P.: 
Studies of Circulation in Presence of Abnormal Cardiac Rhythms: Observations 
Relating to Rhythms Associated with Rapid Ventricular Rate and to Rhythms 
Associated with Slow Ventricular Rate, J. Clin. Investigation 17:449-463 (July) 
1938. 
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portion of the left ventricle and another, 3 cm. in circumference, in the inter- 
ventricular septum. Microscopic examination showed that both infarcts were 
extensively encroached on by scar tissue. 

The cardiac lesion clearly antedated the myxedema in this case, 
and restoration of the basal metabolic rate to normal was followed by 
disaster. Therefore we are not prepared to regard thyroid disease as the 
primary cause of a lowered basal metabolic rate in every case. Besides 
the patient just described, none of our patients gave any of the clinical 
signs of myxedema; on the contrary, they seemed very alert. 

Particular interest attaches to the group of patients having what is 
commonly known as “functional heart disease,’ because they suffer from 
many symptoms despite the fact that routine hospital procedures disclose 
nothing abnormal. Estimations of cardiac output disclose a profound 
physiologic abnormality in many of these cases, and the evidence at hand 
suggests that more than one pathologic situation is present. The ballis- 
tocardiograms of 2 patients with somewhat similar symptoms are shown 
in figure 5. Both of these patients might properly have been considered 


A 


Fig. 5.—Records of contrasting conditions, both of which might be diagnosed 
as functional heart disease. The records are one-half actual size. 

A, record of A. W., a housewife aged 27, weighing about 106 pounds (48.1 Kg.). 
She had been coming to the outpatient department for six years. Her complaints 
were nervousness, palpitation, dyspnea on exertion and dizziness. She suffered 
from attacks of precordial discomfort usually associated with palpitation and 
dizziness. These attacks did not necessarily follow exertion and sometimes occurred 
when she was in bed. Physical examination showed the facies suggestive of hyper- 
thyroidism. She had slight exophthalmos and slight tremor, and she was constantly 
fidgeting. She had no goiter. Six estimates of the basal metabolic rate were 
normal ; the last two were — 2 and — 1 per cent of normal, respectively. The resting 
cardiac output was 29 cc. per minute per pound of body weight, 26 per cent above 
the average normal, the pulse rate being 108. B, record of G. A. G., a school 
teacher aged 33, weighing 92 pounds (41.7 Kg.). Her troubles had begun three 
years previously. The complaints were weakness and easy fatigability, dyspnea 
on exertion, dizziness and light headedness when upright. She also had crying 
spells, during which she had palpitation and precordial distress. She suffered 
from “gastric distention” and belching. Physical examination showed nothing 
abnormal. The size of the heart was normal by the fluoroscope. The basal 
metabolic rate was —10 per cent. ‘The resting cardiac output was 15 cc. per 
minute per pound, 35 per cent below the average normal, the pulse rate being 80. 
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to have “functional heart disease,” and a psychiatrist diagnosed the 
condition of both as “anxiety neurosis,” but the difference between the 
circulation of these patients is very striking, and it seems typical oj 
the two groups they represent. To designate the condition of the group 
with subnormal circulation the term neurocirculatory asthenia fits per- 
fectly, for the patients are weak, and they have symptoms referable to 
their circulation. We have encountered a smaller number of patients of the 
other type, but their appearance was very different. They were probably 
similar to the 2 patients described by Lequime '* as having “para- 
basedowism,” for their condition resembled hyperthyroidism so closely 
that only after repeated estimations of the basal metabolic rate was this 
diagnosis abandoned. Also, the dizziness of which some of them com- 
plained bore less relation to the upright position than in the patients 
with subnormal circulation. Drugs of the epinephrine series, such as 
benzedrine, given to certain of the patients with small circulations caused 
symptomatic improvement. Epinephrine itself given to a number of 
patients with supernormal circulation reproduced the symptoms of 
which they commonly complained. 

The belief that such dizziness and attacks of fainting as were shown 
by so many of our group can be attributed to subnormal circulation is 
an old one. <A very clear statement of this view was given by Cotton 
and Lewis,'* who discussed fainting attacks they had observed in young 
soldiers. They said: 


Of the predisposing causes of fainting we know little beyond the frequent 
association of fainting and the condition termed “irritable heart.” In cases which 
suffer from “irritable heart” giddiness, transient or enduring, is the rule rather 
than the exception. Change of posture is the chief exciting cause. The loss of 
consciousness is clearly to be sought in anemia of the brain, and this anemia is 
provoked by the combination of two factors, lowered heart rate and lowered force 
of beat. 


Our view differs from that of these authors in certain respects. Our 
evidence suggests that the subnormal general circulation is the predis- 
posing cause in such cases and that the vagal stimulation to which they 
attributed the attacks may occur late in the development of symptoms * 
and so be a result, rather than a cause, of the diminished cerebral circula- 
tion. But it seems evident that when the general circulation is sub- 
normal the physiologic problem of maintaining an adequate blood supply 


12. Lequime, J.: Le débit cardiaque, études expérimentales et cliniques, Paris, 
Masson & Cie, 1940. 

13. Cotton, T. F., and Lewis, T.: Observations upon Fainting Attacks Due 
to Inhibitory Cardiac Impulses, Heart 7:23, 1918. 

14. Starr, I., and Collins, L. H., Jr.: Physiological Studies of Faintness and 
Syncope, J. Clin. Investigation 9:561-577 (Feb.) 1931. Weiss, S.; Wilkins, R. W., 
and Haynes, F. W.: The Nature of Circulatory Collapse Induced by Sodium 
Nitrite, ibid. 16:73-85 (Jan.) 1937. 
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to the brain is rendered far more difficult and that this defect would 
make these patients subject to attacks of fainting whenever reflex 
or endocrine influences upset the vascular adjustments. 

Our results have changed our view of the Stokes-Adams attack so 
frequent in cases of heart block. These attacks of fainting have been 
generally attributed to asystole coincident with a change in the cardiac 
rhythm, and this may be the precipitating mechanism in some instances. 
But syncope has occurred frequently in our patients who appeared con- 
stantly to have heart block. In such cases we now regard these attacks of 
fainting as analogous to those which so frequently accompany a sub- 
normal circulation from any cause. It is in cases of heart block that 
some of the most subnormal circulations have been found. 


SUMMARY 


From an analysis of the data obtained from a study of 100 ambula- 
tory patients with subnormal cardiac outputs, the clinical characteristics 
of this group are described. 

The majority of these patients are weak and easily fatigued, con- 
sider themselves unduly short of breath on exertion and often are 
nervous. The most characteristic symptom is attacks of dizziness, or 
light headedness, in the upright position, and many suffer from repeated 
attacks of syncope. The pulse rate, the size of the heart and the basal 
metabolic rate are most frequently in the lower half of the normal range, 
but in some cases they are definitely subnormal. 

Ambulatory patients with subnormal circulation are common, and 
one or more of such patients are usually present in the medical wards. 
This abnormality occurs in about half of the patients with coronary 
heart disease ; in valvular heart disease it is found much less frequently. 
It is common in patients with hypertension whose hearts have not 
enlarged, in patients with the indefinite condition usually termed neuro- 
circulatory asthenia, in patients with certain endocrine diseases and 
in convalescents from the severe acute infections. 

The syndrome presented by these patients is definite enough to per- 
mit one to make the diagnosis in many instances when methods of 
measuring cardiac output are not available. 
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The material for this article has been selected mainly from publica- 
tions which have appeared from July 1939 to July 1940. As in previous 
reviews,’ it has been necessary rigidly to select material. Little attention 
has been paid to reports dealing with comparative serologic studies, and 
case reports have been almost wholly eliminated. 


HISTORY OF SYPHILIS 


Peter Kalm, a Swedish botanist, began a tour of North America in 
September 1748 and in 1750 published from his observations a treatise 
entitled (in translation) “Lobelia as a Sure Cure for Venereal Disease.” 
With prefatory comment to identify Peter Kalm, Larsen? provides an 
interesting translation of his treatise. 


The American savages in the northern part of America have had lues Venerea 
among them for a long time past. Some say that the Europeans brought the 
disease to the savages; others claim the disease was present among them much 
earlier 

In spite of the fact that quicksilver is unknown to them, the savages consider 
this disease one of the easiest to cure . . . by the use of certain herbs. All 
accounts agree that it is impossible to get the savages to reveal the remedy. They 
keep it secret, for they have the superstition that if they reveal to any European 
the remedy, it will, from that time, lose its value. 


From the Syphilis Division of the Medical Clinic, the Johns Hopkins Uni- 
versity and Hospital. 

1. (a) Moore, J. E.: Syphilis: A Review of the Recent Literature, Arch. 
Int. Med. 56:1015 (Nov.) 1935. (b) Padget, P., and Moore, J. E.: Syphilis: 
A Review of the Recent Literature, ibid. 58:901 (Nov.) 1936; (c) 60:887 (Nov.) 
1937. (d) Padget, P.; Sullivan, M., and Moore, J. E.: Syphilis: A Review of 
the Recent Literature, ibid. 62:1029 (Dec.) 1938. (¢) Moore, J. E., and Mohr, 
C. F.: Syphilis: A Review of the Recent Literature, ibid. 64:1053 (Nov.) 1939. 

2. Larsen, E. L.: Lobelia as a Sure Cure for Venereal Disease, Am. J. Syph., 
Gonor. & Ven. Dis. 24:13 (Jan.) 1940. 
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Colonel William Johnson? . . . lives among the savages and has 
in many ways gained their respect and love. . . . No one is more familiar with 
their mode of life. . . . He told me that, with unbelievable ease, they cure 
venereal disease by means of herbs. 

[Here Kalm details his conclusion that only Colonel Johnson could learn the 
secret, and the methods he suggested to this officer for approaching the problem 
and continues. ] ‘ 

I will not discuss the trouble, expense, and persuasive arguments used 
by this gentleman in order to learn the secret. As a result three savage women 
showed him the same herb and gave him similar accounts of the use of the 
remedy. 


The herb was a species of Lobelia; further identification Kalm dis- 
missed by saying that, after all, he couldn’t carry a botanic library 
around in such primitive country. It was probably either Lobelia 
siphilitica or Lobelia inflata (Indian tobacco). It is interesting that of 
the latter astute old Asa Gray* said, “Plant . . . a noted quack 
medicine.” 

The technic of treatment was involved and rigorous, but the results : 


Cures as complete are effected by herbs as have ever been effected by quick- 
silver. The chief difference is this: that one need never fear of losing one’s life 
by the savages’ remedy. A case cannot be found of a savage who has died of 
this disease, . . . who died during the treatment; a case of a patient not 
cured cannot be found. Those who have been so unfortunate as to have tried both 
the quicksilver remedy and that of herbs say that the herb remedy is much 
milder and better. 


Zimmermann ° has translated Joseph Griinpeck’s ‘“Libellus de Men- 
tulagra alias Morbo Gallico.” This worthy was not a physician, and his 
treatise is of interest as an accurate description of his own infection at a 
time when good clinical descriptions of disease are almost wholly lacking. 
He felt that the treatment of the day was barbarous, for him it was 
certainly ineffectual ; so after the second relapse he decided to study the 
disease and treat himself. His plan of treatment involved blood letting 
and selective medication, for one phase of which he recommended the 
following syrup: 

R 1% handfuls each of endive, hepatica, hops, maidenhair, bugloss, borage and 
sorrel; 1 handful each of wormwood, fumiterry and sage; 1 dr. each of flowers 
of violets, red roses, borage and bugloss; 1% oz. each of cleaned barley, grated 
liquorice and barberries; 1 oz. of cleaned raisins; % oz. each of senna, dodder 
and polypody; 1 dr. each of seeds of anise, fennel and parsley. Which, macerated 
and boiled down in 8 Ib. of water to % volume, is allowed to stand 4 hr. To the 


3. Sir William Johnson, Colonial Superintendent of Indian affairs. 

4. Robinson, B. L., and Fernald, M. L., in Gray, A.: New Manual of Botany, 
ed. 7, New York, American Book Company, 1908, p. 769. 

5. Zimmermann, E. L.: Joseph Griinpeck’s Libellus de Mentulagra Alias 
Morbo Gallico of 1503, Am. J. Syph., Gonor. & Ven. Dis. 24:364 (May) 1940. 
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expressed fluid is added 1 lb. of sugar or honey. It is then boiled a second 
time and strained. . . . This syrup thoroughly depurated and freed of dregs, 
will crush the pride of the enemy within the intestines, the pestiferous poison of 
the disease. 


In an interesting study of the early epidemics of syphilis, Rosenthal ° 
points out that without modern knowledge of.the nature of the infection 
and the mode of transmission, the epidemics of syphilis which swept 
Europe in the sixteenth and seventeenth centuries appeared to be super- 
natural visitations and were attributed to various causes. Apparently 
the disease would spring up in a new community by spontaneous genera- 
tion, and so it became known under many names, most of which were 
derived from the localities of the earlier epidemic. Many of the descrip- 
tions, however, were amazingly accurate, not only as to clinical symptoms, 
but also in the clear conception of the means of transmission of the 
disease which they reflected. For instance, in 1646 Governor John 
Winthrop of the Massachusetts colony reported an outbreak of syphilis 
in Boston, saying: “And it was observed that although many did eat 
and drink and lodge in bed with those who were infected and had sores, 
etc.; yet none took it of them, but by copulation or sucking.” 

One of the earliest epidemics occurred in 1578 in Brunn, Moravia, 
and was ascribed to a barber, who made scarifications with a dirty 
razor ; this epidemic was called the morbus brunno-gallicus. The disease 
was reported from Amboina under the name of Amboina pustules in 
1718; as radesyge from Norway and Sweden in 1720; as the disease of 
Sainte Euphémie, whence it had been introduced by a midwife, in 1727. 
In 1752 an epidemic among infants apparently infected by wetnurses 
was described under the name of pian de Nérac, and by 1770 an epidemic 
of the disease was reported from Scotland under the name of sibbens 
or sivvens. 

Syphilis apparently reached Canada between 1776 and 1780, where it 
was first designated the disease of the Bay of Saint Paul, because of 
its frequency in that region ; later it became known as le mal de chicot, le 
mal des éboulements and Ottawa disease. From this point, reports of 
localized epidemics became more frequent as the disease spread and was 
more frequently recognized ; thus, there was the epidemic in the village 
of Facaldo in 1876, in Dithmarschen and eventually elsewhere in 
Holstein in 1789, Courland in 1800, Fiume in 1800, Chavanne in 1816, 
Jutland in 1817 and Capistrello in 1859. Of especial interest is the 
Cracow episode of 1805, when there was an epidemic of syphilis among 
newborn Jewish boys. Investigation revealed that the official assigned 
to draw blood with his lips at the ritual of circumcision had syphilitic 
lesions in his mouth. 


6. Rosenthal, T.: Old Epidemics of Syphilis, Arch. Dermat. & Syph, 40:59 
(July) 1939. 
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Melikian* says that the diseases uruk and godutiin which are 
described in the Armenian manuscripts of the fourth century must have 
been syphilis and that the introduction of the disease into Spain was by 
the Arabs. Hamlin * presents maps to show geographically how spiro- 
chetal diseases might have spread to Europe from the New World. 


SPIROCHAETA PALLIDA 


Staining.—Efforts continue to devise a simple method for staining 
S. pallida, which can be used either by the physician or in a central 
laboratory, to obviate the necessity for immediate dark field examination 
of material from a lesion suspected to be primary syphilis. Knisely ° 
calls attention to a colloidal aqueous solution of silver (known com- 
mercially as collargolum), which he has found to be highly successful 
for the purpose and to check consistently with direct dark field examina- 
tion of the same material. Nagle and Graul’*® report high agreement 
between the nigrosin stain and direct dark field examination. To the 
same end, Krajian 7' again mentions the method which he has previously 
described,*® which is designed for biopsy specimens. 


Knisely ° makes the point that a stained smear in which morpho- 
logically typical spirochetes are present constitutes a valuable permanent 
record which may be filed for future reference. He does not suggest, but 


the conclusion is obvious, that in well ordered practice the discovery of 
S. pallida by dark field examination should be the occasion for embalming 
a stained smear. Otherwise, the advantage of the staining methods is 
dubious. 

Steiner *? describes in detail a silver impregnation method for stain- 
ing spirochetes in paraffin sections of tissue, of which he says: 


The method herein described for staining spirochetes in paraffin sections is at 
least equal in its effects to other commonly used methods of staining spirochetes. 
The Levaditi, Noguchi, and Jahnel methods are silver salt reduction methods 


7. Melikian, O.: Ueber den Ursprung der Syphilis, Miinchen. med. Wcehn- 
schr. 86:1167 (July 28) 1939. 

8. Hamlin, H.: The Geography of Treponematosis, Yale J. Biol. & Med. 
12:29 (Oct.) 1939. 

9. Knisely, M. J.: A Simple and Time-Saving Procedure for the Identifi- 
cation of Treponema Pallidum, J. Lab. & Clin. Med. 24:1309 (Sept.) 1939. 

10. Nagle, N., and Graul, J.: Dark Field Examination and Nigrosin Stain in 
Demonstrating Treponema Pallidum, J. Lab. & Clin. Med. 25:660 (March) 1940. 

11. Krajian, A. A.: The Clinical Application of a Twenty-Minute Staining 
Method for Spirochaeta Pallida in Tissue Sections, Am. J. Syph., Gonor. & Ven. 
Dis. 28:617 (Sept.) 1939, 

12. Steiner, G. A.: Simple Method of Staining Spirochetes in Routine Paraffin 
Sections, with Remarks Regarding Distribution of Spirochetes in Tissues, J. Lab. 
& Clin. Med. 25:204 (Nov.) 1939. 
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which can be used only on tissue blocks. The Warthin-Starry and Dieterle methods 
may be useful for paraffin sections, but they are more complicated or take longer 
than this method. 


Distribution of Spirochetes in Tissue——According to Steiner,™® in 
active syphilis spirochetes occur in “conglomerations,” i. e., densely 
clustered masses containing large numbers of the organisms. These, 
he thinks, represent reproduction centers. 

Sahyoun * studied sections of placentas from syphilitic women which 
had been stained by a special differential technic. Using similarly 
stained sections from scrotal syphilomas of rabbits for comparison, he 
concluded that the spirochete-like objects stained in the syphilitic 
placenta were not elastic or collagen fibers, reticular fibrils, fibrin, 
fibrinoid material or cell boundaries. He concludes, therefore, that the 
observed structures are spirochetes. 


Culture—Attempting to grow the Truffi strain of S. pallida on the 
chorio-allantoic membrane of the chick embryo, Sterzi and Staudacher '* 
found that the organisms migrated from transplants of syphilitic tissue in 
a regular and progressive manner, to be found 1 cm. from the transplant 
in one hour, 2 cm. in two hours and 4 cm. after six hours. No multi- 
plication appeared to occur, and after twenty-four hours the spirochetes 
in the chorio-allantoic membrane lost their motility but did not change 
morphologically. Those in the inoculating transplant showed mor- 
phologic changes in eight to fourteen hours. The development of the 
embryo was not affected. 

Mason ** inoculated material from 58 chancres and 2 condylomata 
lata into fifteen different culture mediums. The exact procedure is 
difficult to follow, but of these only coagulated horse serum, coagulated 
ascitic fluid and a modification of the Zinsser-Hopkins medium would 
maintain spirochetes. However, the resulting cultures proved to be 
avirulent for rabbits. 

In a vague article with few details Grigorev ' claims the culture of 
pathogenic S. pallida, by inoculating Tarozzi’s medium with the blood 
of patients with early syphilis. He is entirely unconvincing. 


13. Steiner, G. A.: Morphologic Appearances of Spirochetal Reproduction in 
Tissues, Arch. Path, 29:189 (Feb.) 1940. 

14. Sahyoun, P. F.: The Differentiation Between Spirochetes and Spirochete- 
Like Structures in the Placenta, Am. J. Path. 15:455 (July) 1939. 

15. Sterzi, G., and Staudacher, V.: Tentativi di coltura della spirocheta di 
Schaudinn sulla membrana corionallantoidea di embrione di pollo vivente, Gior. 
ital. di dermat. e sif. 80:777 (Aug.) 1939. 

16. Mason, H. C.: Avirulence of Culture Spirocheta Pallida, Urol. & Cutan. 
Rev. 43:733 (Nov.) 1939. 

17. Grigorev, P. S.: About the Pathogenicity of Pure Cultures of Spirocheta 
Pallida, Acta med. URSS 2:361, 1939. 
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Turner and Fleming ** demonstrated that spirochetes and filtrable 
viruses remained virulent for as long as three years if stored at — 78 C. 
(—108.4 F.). 

S. Pallida in Blood in Early Syphilis —Frazier and Pian’ report 
an interesting case to show that in man, as in the experimental animal, 
invasion of the blood stream by S. pallida takes place before the primary 
lesion develops. 

A child 8 years old was the recipient of a blood transfusion. Both 
at the time and repeatedly previously the donor’s blood had given nega- 
tive results to serologic tests for syphilis. Twenty days later the donor 
appeared with a chancre, dark field examination of material from which 
revealed S. pallida. Serologic tests for syphilis gave positive results. 
In the recipient secondary syphilis and a fulminating syphilitic osteo- 
myelitis developed. Serologic tests for syphilis gave positive results, 
and in 1 of 4 rabbits there developed typical syphilitic orchitis with 
S. pallida to be demonstrated in the testicular fluid, following the intra- 
testicular injection of 1 cc. of the child’s blood seventy-eight days after 
the transfusion. 

The fact that serologic tests for syphilis gave positive results at the 
time the donor’s chancre was recognized tends to discount the implica- 
tion that the lesion had just appeared. It apparently was not present 
at the time of the transfusion, however, so the authors present the situa- 
tion as evidence that spirochetemia precedes the development of the 
primary lesion of syphilis in man. 


EXPERIMENTAL SYPHILIS 


Effect of Sex Hormones on Experimental Syphilis —Pursuing their 
studies on the effect of sex and of sex hormones on the behavior of 
experimental syphilis in the rabbit, Kemp, Shaw and Fitzgerald *° 
investigated the effects of testosterone propionate. 


In a study of the effect of the male sex hormones upon the course of experi- 
mental rabbit syphilis, 5 mg. of testosterone propionate were administered intra- 
muscularly to 42 rabbits for four weeks before and eight weeks after inoculation 
with the Nichols strain of 7. pallidum. The animals included in the experiments 


18. Turner, T. B., and Fleming, W. L.: Prolonged Maintenance of Spiro- 
chetes and Filterable Viruses in the Frozen State, J. Exper. Med. 70:629 (Dec.) 
1939, 

19. Frazier, C. N., and Pian, H. C.: Isolation of Treponema Pallidum from 
Blood During Primary Incubation Period of Human Syphilis, Chinese M. J. 56:441 
(Nov.) 1939, 

20. Kemp, J. E.; Shaw, C., and Fitzgerald, E. M.: The Effect of Testosterone 
Propionate on the Course of Experimental Rabbit Syphilis, Am. J. Syph., Gonor. 
& Ven. Dis. 23:430 (July) 1939. 
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were divided into five groups: (1) castrated males treated with testosterone, 
(2) normal males treated with testosterone, (3) normal females treated with testos- 
terone, (4) untreated males, (5) normal untreated females. Seventy-one animals 
divided approximately equally between the experimental and control groups survived 
the experiment. 

It was found that: 

. As judged by the average maximum size of the chancres_ which 

developed at the site of inoculation . . . and the frequency of generalized lesions 

. treated noncastrated males reacted more severely to infection than normal 
males 

The behavior to infection of castrated males treated with testosterone and of 
normal males and normal females was approximately the same. 

As judged by the frequency with which generalized lesions were encountered, 
treated female rabbits, none of which showed evidence of generalization, reacted 
less severely than any of the experimental or control groups. ‘ 

A surprising finding was the almost parallel reaction to infection of the male 
and female control animals. 


From his experiments, Hu*! concludes that estrogen exerts an 
inhibitory influence on the course of syphilitic infection in the rabbit, 
but that it alone is not responsible for all the difference in severity of 
the infection between the sexes. 

Immunity in Syphilis —Following Turner’s demonstration of the 
humoral component of the immunity in rabbits with syphilis, Turner, 
Fleming and Brayton ** show that a similar protective antibody is present 
in the serum of human beings with the disease. 

“Protection” tests were made with serum of 80 persons according to 
the technic previously described. Sixty of these people had syphilis 
(11 had achieved seronegativity), and there were 20 nonsyphilitic 
controls. In 53 of the former, serums showed definite evidence of pro- 
tection ; in 4 the results were equivocal, and in 3 there was no evidence 
of protective antibodies by this experimental technic. Sixteen of the 20 
specimens of serum from nonsyphilitic persons showed no evidence of 
protection ; 2 yielded results which were equivocal, and 2 showed definite 
protection. The serum of 10 of the 11 syphilitic persons with negative 
reactions to serologic tests for syphilis contained protective antibodies. 

Experimental Fever Therapy.—Yata ** treated syphilitic rabbits by 
means of the radiotherm, the heat cabinet and inoculation with rat bite 
fever spirochetes. 


21. Hu, C. K.: Lowered Resistance to Syphilitic Infection in Ovariectomized 
Rabbits, Am. J. Syph., Gonor. & Ven. Dis. 23:446 (July) 1939. 

22. Turner, T. B.; Fleming, W. L., and Brayton, N. L.: Protective Anti- 
bodies in the Serum of Human Syphilitics, J. Clin. Investigation 18:471 (July) 
1939. 

23. Yata, T.: Experimental Studies on Fever Therapy of Syphilis, Jap. J. 
Exper. Med. 17:463 (Dec. 20) 1939. 
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The immediate results were identical in the three groups of 19, 18 
and 20 rabbits respectively ; the testicular syphilomas retrogressed, and 
the serologic tests for syphilis fell in titer. Relapse and the develop- 
ment of metastases occurred conspicuously less frequently, however, 
among the group which had received intensive treatment by radiotherm, 
but organ transfer experiments showed that even the rabbits which 
remained asymptomatic were not cured. 

Tuberculosis in Syphilitic Rabbits—Aronson and Meranze “ pre- 
viously have shown that untreated syphilitic rabbits react differently 
from nonsyphilitic rabbits to the intracutaneous injection of living 
virulent tubercle bacilli. The local reaction appears earlier in the former 
and is more intense, focal in character and particularly distributed about 
the capillaries. In the present communication, the authors ** describe 
the reaction of treated syphilitic rabbits to the same maneuver. Six 
weeks after intratesticular inoculation with the Nichols strain of 
S. pallida, 12 rabbits of the same breed were given intravenously 20 mg. 
of arsphenamine per kilogram of body weight. A week later half this 
dose was repeated. Three weeks after the second arsphenamine treat- 
ment, 0.1 mg. in 0.1 ce. of sodium chloride solution of the same strain 
of tubercle bacilli used in the first study was injected in six areas of the 
skin of the abdomen. As before, sites of injection were removed for 
study at intervals ranging from one hour to fourteen weeks. They 


found that the gross and microscopic lesions in these treated syphilitic 
rabbits did not differ conspicuously from the lesion observed in untreated 
syphilitic rabbits. 


Laboratory Animals.—Bessemans and de Moor have concerned 
themselves with the susceptibility of small laboratory animals to infection 
with S. pallida and Spirochaeta cuniculi. Working with the rabbit, 
guinea pig, white mouse, white rat, common hamster, golden hamster, 
hedge hog, large rat and domestic mouse, the authors particularly have 
attempted to determine susceptibility, the incubation period of the infec- 
tion, the distribution of spirochetes in the various organs of the body and 
contrasts between demonstration of S. pallida by dark field examination 
and proved infectiousness of organs by transfer experiments. Perhaps 
of greatest interest was the observation that the golden hamster was 
readily to be infected with S. pallida but not with S. cuniculi and that 
the organisms were plentiful in the various tissues, including those of 


24. Aronson, J. D., and Meranze, D. R.: Effect of Antisyphilitic Treatment 
on Histopathology of Local Tuberculous Lesions in Syphilitic Rabbits, Proc. Soc. 
Exper. Biol. & Med. 43:83 (Jan.) 1940. 

25. Bessemans, A., and de Moor, A.: Réceptivité des petits animaux de labora- 
toire a la syphilis et a la pallidoidose, Ann. Inst. Pasteur 63:569 (Dec.) 1939. 
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the spleen and brain. The authors urge, therefore, further use of this 
animal in the study of experimental syphilis. 

Serologic Tests in Syphilitic Mice —Utilizing the Eagle microfloccu- 
lation test, Fitzgerald, Shepherd and Kemp ** followed the serologic 
reactions in 57 white mice which had been inoculated with material 
from testicular syphilomas of rabbits. Their findings confirmed the 
observation of other workers that serologic tests for syphilis infrequently 
give positive results under these circumstances and therefore are of no 
value in studying the course of experimental syphilis in this animal. 


SERODIAGNOSIS OF SYPHILIS 


Serologic Surveys ——The Committee for the Evaluation of Sero- 
diagnostic Tests for Syphilis 7? compares the results of the serologic 
survey made in 1938 with results of that conducted in 1939. Competing 
in the 1938 survey were forty-six laboratories, representing forty-four 
states and the District of Columbia; in the 1939 survey thirty-eight 
state and three Public Health Service laboratories participated. The 
1939 survey shows a definite improvement in the performance of the 
various state laboratories. 

In a contribution which is of interest in view of the increasing use 
of the serologic dragnet Ledgerwood ** says: 


In serodiagnostic surveys of the prevalence of syphilis it has been customary 
to assume that the number of positive reactions obtained in a given group roughly 
corresponds to the number of infected cases in the group. It can be shown, however, 
that the correspondence of infections to positive reactions depends entirely on the 
particular test employed. The same number of positive reports given by two tests 
may be evidence of a widely different number of infections and two diverse 
reports given by two tests may be indicative of an identical prevalence. Under 
certain circumstances, the number of infections which can be deduced from the 
number of positive reports is completely indeterminate; that is, a given result 
may be indicative of any number of cases of infection. 


Documentation is provided by Ledgerwood’s statistical analysis of 
the results of the surveys reported by the Committee for the Evaluation 
of Serodiagnostic Tests for Syphilis.** 


. Suppose that in one survey of a population of 100,000 individuals, 
5,287 positive tests are reported. Suppose that in the survey of a second population 


26. Fitzgerald, E. M.; Shepherd, M., and Kemp, J. E.: Microflocculation Test 
of Eagle in Syphilitic White Mice, Proc. Soc. Exper. Biol. & Med. 42:427 
(Nov.) 1939. 

27. Hazen, H. H.; Parran, T.; Mahoney, J. F.; Sanford, A. H.; Senear, F. E.; 
Simpson, W. M., and Vonderlehr, R. A.: Serodiagnostic Tests for Syphilis as 
Performed in State Laboratories in 1938 and 1939, Ven. Dis. Inform. 24:171 
(June) 1940. 
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Gonor. & Ven. Dis. 24:284 (May) 1940. 
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of 100,000 individuals another test yields exactly the same number of positive 
results . . . .A few elementary considerations will suffice to show that 
the number of actual infections indicated by the one test may be substantially 
different from that indicated by the other. 

To illustrate [:] . . . A test performed by Ruediger attained a sensitivity 
of 88.2 per cent and a specificity of 97.8 per cent. . . . In the same series 

. the Kahn standard diagnostic test performed by its originator attained 

a sensitivity of 80.5 per cent and a specificity of 99.8 per cent. . 

In what kind of a population of 100,000 individuals may Ruediger’s test be 
expected to show 5,287 positive reactions? Only in a population containing 3,590 
infections. 


When . . . we turn to Kahn’s test, we find that [it] . . . could return 
5,287 positive reports only in a population containing 6,335 actual infections. 


Quantitative Serologic Tests—IlKahn* suggests that the routine 
use of a quantitative serologic test for syphilis may be an aid to both 
diagnosis and treatment of the disease. He provides no evidence but 
thinks that accumulated experience indicates that quantitative tests have 
some (perhaps large) as yet undetermined value in following a patient 
under ¢reatment and particularly in the post-treatment follow-up of those 
who manifest seroresistance. His estimate of the value of a single 
quanitative serologic test in the diagnosis of syphilis, however, is rather 
optimistic, and there is as yet no evidence to substantiate his statement 
that “low, moderate, and high titres correspond in most instances, to 
low, moderate, and marked syphilitic activity.” 

Culture Spirochetes as Antigen in Serologic Tests for Syphilis — 
The use of culture spirochetes as an antigen in the Wassermann reaction 
is not new. As is well known, efforts to grow pathogenic S. pallida on 
artificial mediums have so far failed, but many workers have grown a 
similar but nonpathogenic organism from which they prepared antigens 
for use in a serodiagnostic test for syphilis. Gaehtgens,*° however, was 
the first to obtain a sensitive complement fixation test by using a 
spirochetal antigen. The exact method for preparation of his antigen 
has not been published in duplicable detail, but the antigen is com- 
mercially available in Germany under the trade name of “palligen” and 
essentially is made by phenolizing cultures of the Reiter strain of the 


29. Kahn, R. L.: Facts Regarding the Quantitative Kahn Reaction, Ven. Dis. 
Inform. 20:255 (Sept.) 1939. 

30. Gaehtgens, W.: (a) Theoretisches und Praktisches iiber die Wirkung 
eines karbolisierten wasseringen Pallidaantigens, Ztschr. f. Immunitatsforsch. u. 
exper. Therap. 63:398, 1929; (b) Weitere Erfahrungen iiber das wasserige kar- 
bolisierte Pallidaantigen fiir die serologischen Luesnachweis, Zentralbl. f. Bakt. 
(Abt. 1) 118:26, 1930; (c) Weitere Untersuchungen iiber die Pallidareaktion, ins- 
besondere ihre Beziehungen zur Wassermann, Ztschr. f. Immunitatsforsch. u. exper. 
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Med. Welt 6:765 (May 28) 1932; (e) Die bisherigen Erfahrungen mit der Pallida- 
reaktion zum serologischen Luesnachweis, Arch. f. Dermat. u. Syph. 176:42, 1937. 
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spirochete. In the past eleven years there have been numerous reports 
in the Continental literature regarding this “pallida reaction,” but its 
reported sensitivity was so far below that of the better American sero- 
logic tests that it attracted little attenion in this country. It now appears 
that this low sensitivity was not the fault of the spirochetal antigen but 
lay principally in the basic technic of the test, and that “palligen’” makes 
a satisfactory and perhaps superior antigen when used in a standardized 
complement fixation reaction. Schleif ** found the pallida reaction to 
be more sensitive and slightly more specific than the Wassermann reac- 
tion and flocculation test with which he compared it. Gartner ** agrees 
regarding sensitivity, but in his hands the pallida reaction gave more 
false positive results than the control tests. Ziindel ** considers the 
pallida reaction as a valuable diagnostic aid if it is used in conjunction 
with standard complement fixation and flocculation tests but feels that 
syphilis should not be diagnosed on the basis of a positive pallida reac- 
tion alone, in the presence of otherwise negative serologic tests and 
clinical findings. 

Cappelli ** performed the pallida reaction and standard serologic tests 
for syphilis on blood from 24 supposedly nonsyphilitic lepers. The 
serum of only 1 patient gave a positive reaction with the spirochetal 
antigen, whereas 66 per cent of the serum reactions were positive with the 
Wassermann test and 39 per cent with the Meinecke test. It was later 
found that the 1 patient whose serum gave a positive reaction with the 
spirochetal antigen had syphilis. 

The first report on the pallida reaction in the American literature is 
by Erickson and Eagle,** who did complement fixation tests with a 
spirochetal antigen on 1,032 serum specimens, using the Eagle floccula- 
tion test and the Eagle modification of the Wassermann reaction as 
controls. The serums were divided into two groups; 490 were from 
patients under treatment for syphilis, and 542 were from patients of a 
general dispensary and hospital population, who had given a negative 
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reaction to the Eagle flocculation test. Of the 490 serums from patients 
under treatment for syphilis, the spirochetal complement fixation technic 
detected 85 per cent, as compared with 68.5 per cent for the Eagle 
Wassermann test and 75.5 per cent for the Eagle microflocculation test. 
Among the other group there were 18 in whom the spirochetal comple- 
ment fixation test gave a positive or doubtful reaction, while the control 
tests gave negative results. In 14 of these, further investigation revealed 
a history or clinical evidence of syphilis. In 2 of 88 samples of cerebro- 
spinal fluid the spirochetal complement fixation tests gave positive 
results while those with the Wassermann test were negative. The his- 
tory and clinical findings in one of these strongly suggested syphilis of 
the central nervous system. 


The authors say: 


Despite the brilliant results obtained with the spirochetal reaction in the present 
preliminary study, confirming the previous reports from Germany and England, 
we as yet hesitate to recommend it as a routine diagnostic test unsupported by 
some other standard procedure. Primarily, this reservation is due to the excessively 
narrow range of concentrations over which the particular suspension here studied 
(palligen) can be used with safety. With the present technic, it was anticomple- 
mentary in dilutions of 1:2 to 1:3, and its reactivity was demonstrably weakened 
in dilutions higher than 1:10. The narrow useful range (1:6 to 1:8) is uncom- 
fortably close to the anticomplementary zone and compares unfavorably with the 
extraordinarily wide range of safety available in properly prepared Wassermann 
antigens. The utmost care is necessary both in setting up controls and in reading 
and interpreting the results. A second lot of the spirochetal suspension purchased 
from the same source was far less reactive than the lot used in the present study, 
and had an even narrower margin of safety between the anticomplementary and 
reactive levels. Moreover, this killed suspension of spirochetes is a proprietary 
preparation. The manufacturers refuse either to divulge the details of its prepa- 
ration or to make available living cultures of the organism (Reiter strain). 
Although attempts to produce equally reactive cultures from other strains of 
so-called T. pallidum (Noguchi, Nichols, Kroé) are now in progress, all the 
suspensions so far prepared in this laboratory have been too anticomplementary. 
Finally, since none of these cultured strains causes syphilis in susceptible experi- 
mental animals, none may actually be T. pallidum. When a pathogenic organism 
which is indubitably T. pallidum is finally cultivated, it may, and probably will, 
exceed any of these nonpathogenic strains in its reactivity with syphilitic serum. 

Nevertheless, even in its present imperfect state, the spirochetal complement 
fixation test promises to point the way to the most significant advance in the sero- 
diagnosis of syphilis since the discovery of the Wassermann reaction. If its anti- 
complementary activity can be overcome, permitting the use of a more concentrated 
suspension, it may well be the method of choice. 


In this connection, by means of absorption experiments with spiro- 
chetal antigen and beef heart antigen, Gaehtgens ** has demonstrated the 


36. Gaehtgens, W.: Ueber die antigene Wirkung von Pallidasuspensionen in 
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existence of a specific antibody to the spirochete in syphilitic serums, 
separate from the antibody which reacts with beef heart lipoid. Krod, 
Schulze and Zander ** express the belief that the two antibodies may be 
distinguished by the thermolability at 63 C. (145.4 F.) of the one which 
reacts with beef heart lipoid, while Hoeltzer and Ssuschkowa ** could 
find no difference between the two. Beck ** contributes detailed studies 
on the nature of spirochetal antigens, and the summary of their own 
work, by Eagle and Hogan,*® brings available information up to the 
moment. 


1. In confirmation of Gaehtgens, syphilitic human sera give positive comple- 
ment fixation with cultures of so-called T, pallidum (Reiter strain). Syphilitic 
rabbit sera are equally reactive. Syphilitic human and rabbit sera agglutinate 
these cultures, often in high titre (Beck). 

2. Normal rabbit sera react weakly with the culture to give both agglutination 
and complement fixation in low titre. Normal human sera, despite the fact that 
they contain agglutinins in low titre, fail to fix complement with the Reiter 
strain of cultured spirochetes. Confirming Gaehtgens, the latter reaction is there- 
fore of practical utility for the serum diagnosis of syphilis. 

3. When syphilitic serum is heated at 63° C., there is no demonstrable dif- 
ference in the thermolability of the antibody to spirochetes, and of the reagin 
which determines the Wassermann and flocculation tests. 

4. (a) The absorption of syphilitic serum by spirochetal suspensions removes 
all reactivity, not only for the spirochetes, but for tissue lipoids (alcoholic beef 
heart extract) as well; the sera become Wassermann- and flocculation-negative. 
(b) Absorption of syphilitic serum with tissue lipoids renders the Wassermann 
and flocculation tests negative, but does not demonstrably change the reactivity 
of the serum with spirochetes. (c) Rabbits immunized to beef heart lipoid develop 
spirochetal agglutinins and complement-fixing antibodies (Reiter strain) in high 
titre. 

5. It is concluded that these cultured spirochetes contain antigenic material 
serologically related to a substance present in mammalian tissue, as well as other 
antigenic factors not present in such extracts, but equally reactive with syphilitic 
serum. 

These findings support the thesis that the primary serologic change in syphilis 
is the development of antibodies to T. pallidum. The Wassermann and _ floccu- 
lation tests would be explained on the basis that the tissue extracts used as 
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“antigen” in these tests contain one or more substances serologically related to 
antigenic components of 7. pallidwm. Similarly, the cultured Reiter strain of spiro- 
chete is apparently sufficiently close serologically to T. pallidum to be agglutinated 
by and to give complement fixation with the antibodies to 7. pallidum present in 
syphilitic serum. 

Since suspensions of cultured spirochetes contain antigenic factors which react 
specifically with syphilitic serum, some of which are not present in ordinary 
Wassermann and flocculation “antigens,” they may prove even more valuable than 
those tissue extracts in the serodiagnosis of syphilis. 


Daily Variation in Serum Reagin—Mohr and Smith *! collected 
serum specimens at intervals of one to three weeks from patients with 
late syphilis who had been adequately treated and who were known to 
have given positive serologic tests for syphilis for a period of two or 
more years. A portion of each serum specimen was examined by 
quantitative technics in the routine serologic laboratory on the day it was 
collected, and the remainder of the specimen was frozen at —25 C. 
(—13 F.). When a sufficient number of specimens were collected 
from each patient, these were thawed and examined on the same day 
with the same reagents. In this way the authors sought to determine 
whether the apparent fluctuations in reagin titer which are observed in 
such patients were real or were manifestations of technical fluctuation 
in the laboratory. 

They conclude : 


1. The daily variation frequently observed in the course of repeated serologic 
tests for syphilis on the same individual is not due to variations in the reagin 
content of the serum, but primarily reflects daily fluctuations in the sensitivity 
of the tests employed. 

2. The daily fluctuations in the sensitivity of the tests proved to be greater 
with a Wassermann test than with a flocculation test, and disappear entirely when 
serum specimens are accumulated and tested simultaneously. 


Examination of Cerebrospinal Fluid.—Lange * describes the per- 
formance and interpretation of the various routine tests done on cerebro- 
spinal fluid. 

Johnson and Sorum ** observed that the Lange test is read by direct 
observation in all the laboratories they visited, which necessarily imposes 
a certain potential source of error, particularly in the hands of the less 
experienced. Accordingly, they devised a method in which they 
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employed a photoelectric colorimeter and made comparative studies of 
the results obtained by reading the reaction in the usual fashion and by 
this means. They conclude: 


The results obtained in these experiments indicate that the photelometer pro- 
vides a very sensitive and accurate method for making Lange test readings. 
However, in practical clinical work, . . . [it] . . . appears to have no 
advantage over the visual method. 


Ratio of Blood and Cerebrospinal Fluid Reagin Content.—Utilizing 
a quantitative flocculation technic, Wiener and Derby ** compared the 
reagin titers in a series of 1,245 pairs of specimens of blood and cerebro- 
spinal fluid. They found that the amount of reagin in the blood was 
nearly always more and frequently was a great deal more than the 
amount present in the corresponding cerebrospinal fluid. This, they 
feel, is in support of the theory that reagin present in cerebrospinal 
fluid is elaborated in the central nervous system. 


Biologic False Positive Serologic Reactions for Syphilis—Within 
the past two years, and more particularly during the past year, there 
has been growing concern over biologic false positive serologic tests for 
syphilis. In discussing this subject an editorial *° writer says: 


. Since the introduction of the Wassermann test in 1906, opinion as to the speci- 
ficity of serologic tests for syphilis, if reports in the literature reflect the general 
impressions of the times, has passed through three distinct phases. From 1906 to 
1918, many organic diseases, as well as pregnancy, menstruation, and the effect 
of various drugs, were reported to cause false positive Wassermann tests. In the 
period 1918 to 1928, these false positive tests were thought to be due to faulty 
technic or the associated presence of symptomless syphilis, and serologic tests for 
syphilis were regarded as amazingly specific. 

From 1928 to the present, the pendulum is again swinging back. It now 
becomes clear that many “false positive” tests are due not to technical but to 
biologic factors. 

Two developments have contributed to this reversal of opinion. One is the 
great increase in the number of serologic tests performed. Because of laws in 
many states compelling premarital and prenatal serologic tests for syphilis, and 
their greatly increased routine use in medical practice, many normal persons or 
those suffering from infections other than syphilis have been found to give biologic 
false positive tests. 

A second and more important factor is the increased sensitivity of modern 
serologic tests for syphilis. In 1918 Meinicke devised a workable flocculation test 
which was later improved by Kahn; these original tests of Meinicke and Kahn 
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were less sensitive by 10 to 15 per cent than tests developed after 1928. Hand-in- 
hand with increased sensitivity came the tendency of these tests to give occasional 
false positive reactions. 

In general, false positive reactions may be of three types. Most frequent are 
technical false positive reactions due to laboratory errors, which may occur with 
any type of test. These technical errors are readily recognizable, should cause 
no confusion in diagnosis and need not be further considered here. 

A second category is the biologic false positive tests occasionally encountered 
in normal persons who have neither syphilis nor any other organic disease. The 
presence of a reagin-like substance has repeatedly been demonstrated in the serum 
of many normal animal species other than man. . . . The serum of normal 
human beings has also been thought to contain a similar reagin-like factor. 

The third and last group of false positive serologic tests are those associated 
with some organic disease other than syphilis, generally an acute infection. The 
occurrence of these false positive tests in yaws, leprosy, malaria and infectious 
mononucleosis has been thoroughly established. Other diseases which have been 
reported to give false positive tests are: relapsing fever, rat-bite fever, scarlet 
fever, tuberculosis, pneumonia, Vincent's infection, malignancy (particularly carci- 
noma of the tongue), subacute bacterial endocarditis, glanders, Weil’s disease, 
leishmaniasis, lymphopathia venereum, chancroid, trypanosomiasis, typhus fever, 
vaccinia, upper respiratory infections, rheumatic fever, and injections of horse 
serum. There are also reports to the effect that certain chemicals, when present 
in the blood stream, will produce false positive tests; ether anesthesia has been 
incriminated many times in the older literature; acetic acid poisoning and sulfanil- 
amide have recently been suggested as causing false positive tests. 

There is no doubt that some and perhaps many of these diseases will actually 
cause biologic false positive serologic tests for syphilis. A systematic study with 
respect to the frequency with which false positive tests do occur is urgently 
needed. It was not until Ester1¢ and Kitchen, Webb and Kupper 1¢ inoculated 
nonsyphilitic persons with malaria and tested specimens of blood taken daily from 
the time of inoculation to several weeks after the temperature became normal 
that it was realized that not 10 to 15 per cent, as was formerly believed, but 
a large proportion of the sera (in their series, 90 to 100 per cent) of persons 
infected with tertian malaria gave biologic false positive tests for syphilis at some 
time during the course of the infection. A similar approach applied to all the 
diseases listed above would certainly provide data of clinical significance. 

Clarification of the incidence of false positive serologic tests for syphilis in 
other diseases depends on recognition of the possible transitory nature of biologic 
false positive tests, and the necessity of repeated tests during the entire course of 
the disease, continuing well into the convalescent period or until the false reactions 
have permanently reversed to negative. The application of a quantitative serologic 
technic to those sera found to be positive should provide data of interest and 
possible value in the differentiation of biologic false positive tests from those due 
to actual syphilitic infection. 


Clifton and Heinz ** found that 82 of 5,625 children studied had 
transient biologic false positive serologic tests for syphilis. Of these, 75 
had definite evidence of some type of infection and 61 had fever at the 
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time blood was drawn for the test which gave a postive reaction. Their 
findings are tabulated in table 1. 

Greval, Sen Gupta and Napier ** report a high incidence of biologic 
false positive Wassermann reactions among patients with kala-azar, and 
Barnard ** describes the case of a patient with a biologic false positive 
serologic reaction for syphilis caused by vaccinia. The author says that 
Giordano reported a similar case at the 1938 meeting of the American 
Society for Clinical Pathology, but search of the indexes discloses no 
reference to a published report of Giordano’s case. In an informal com- 
munication, Bay and Sankstone *° report that in a large experience with 
serologic tests in vaccinated persons they have seen no example of a false 
positive reaction. This experience was confirmed by vaccinating 100 
nonsyphilitic patients, 50 male and 50 female, and following the results 
of the Kahn test at intervals varying between twenty-nine and seventy- 


Patients with One or More False Positive or Doubtful Serodiagnostic Reactions 46 


Diagnosis With Fever Without Fever 


Infection of upper respiratory tract uncomplicated 8 

Infection of upper respiratory tract with complications 3 

Pulmonary infections (pneumonia, atelectasis, pertussis) 

Local suppuration 

Generalized skin eruptions (eczema, seborrheic dermatitis and 
dermatitis venenata) 

Pylorospasm 


a 
= 


six days from the onset of the vaccination “take.” In no instance was 
a positive Kahn reaction encountered. The communication is not suf- 
ficiently detailed to constitute conclusive negative information. 

Sorba *° found that the incidence of syphilis among the 262 patients 
with carcinoma of the cervix uteri which he studied was 14.1 per cent, 
whereas it was only 1.6 per cent for the services from which they came 
and equally low among patients with other types of carcinomia. 
Impressed by this, he suggests that syphilitic infection must predispose 
to carcinoma of the cervix. The author does not suggest the alternative 
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explanation that carcinoma in this region may cause false positive 
serologic reactions for syphilis by becoming secondarily infected with 
other spirochetes. 

The occurrence of biologic false positive serologic tests for syphilis 
in patients with scarlet fever has been a much disputed question. From 
his experience, Landau *' concludes that the association must be rare, 
but from the nature of his observations he can neither disprove the possi- 
bility nor arrive at an estimate of the frequency of its occurrence. 

To investigate the effect of menstruation in producing false positive 
reactions, Ingraham and Mayer * did serologic tests for syphilis on sixty- 
six specimens of blood from 17 healthy young women at varying periods 
during the menstrual cycle. No positive reactions were obtained either 
by standard serologic tests or, in 3 additional cases, by a specialized 
technic calculated to detect subliminal amounts of serum reagin. 

With the dawning realization of the frequency and importance of 
biologic false positive reactions to standard serologic tests for syphilis, 
Moore ** has briefly outlined certain procedures helpful in establishing 
this difficult diagnosis, as follows : 

(1) Careful history taking as to the symptoms of any acute infection or of 
serum treatment within a few weeks preceding the questionable serologic test. 

(2) Careful physical examination for evidence of the above (lymph-nodes, 
spleen, lungs). 

(3) Blood smears for malaria parasites. 

(4) Blood smears (differential count) for infectious mononucleosis. 

(5) Blood test for heterophile antibody (infectious mononucleosis). 

(6) Repeat serologic tests for syphilis by several different techniques at least 
one of which is quantitatively titred. 

(a) Suspect as false especially, low titre tests in young persons who, if infected 
at all, may be presumed to have been recently infected, and if so, should have 
high titre tests. 

(b) Suspect as false, also especially, those persons whose tests are paradoxi- 
cally negative with more sensitive techniques (Kline exclusion, Kahn presumptive, 
Hinton, Eagle) and positive with less sensitive techniques (Kline or Kahn diag- 
nostic, any complement fixation test). 

(7) Repeat test in several different laboratories of known excellence. 

(a) Suspect as false, tests positive in one laboratory, however excellent, and 
negative in others. 
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(8) Test patient’s serum by complement fixation with spirochetal antigen (the 
Reiter strain of Treponema pallidum). There is reason to believe that this antigen 
is much more specific than the beef heart lipoid antigens in common use, 


(9) Test patient’s serum with wholly non-specific (e. g., bacterial, such as 
gonococcus, staphylococcus, etc.) antigens, and suspect those who react positively 
with all complement fixation tests. 


(10) Prolonged serologic follow-up (weeks or months) without antisyphilitic 
treatment by a good quantitative technique, testing blood at frequent intervals. 
Suspect as false positive those sera with markedly fluctuating or spontaneously 
falling titre. 


(11) Examine members of family and sexual contacts. 

(12) Provocative injection of an arsphenamine with following serologic test 
daily for 14 days by a quantitatively titred technique (the value of this procedure 
is highly debatable). 

(13) Examine the cerebrospinal fluid if a decision cannot be reached earlier. 

(14) Withhold antisyphilitic treatment until the diagnosis is settled. 


These procedures are essentially clinical or employ routine serologic 
tests. The serologists, however, also are attempting to devise strictly 
laboratory methods for the distinction of biologic false positive reactions. 
Kahn ** and Rytz ** describe widely different but equally thaumaturgic 
methods for the purpose. Worthy though these efforts are, they fail 
entirely to consider the fundamental facts that : 


(a) Syphilitic reagin has not been identified. 


(b) Currently employed serologic tests for syphilis (including their 
own) are entirely nonspecific reactions, since they are based on the use 
of beef heart anitgen. 

(c) It would seem almost impossible to make a nonspecific reaction 
specific by a purely manipulative adjustment of that reaction. 


PUBLIC HEALTH ASPECTS 


Syphilis and National Defense—Syphilis has been a major problem 
both in the army and in the civilian population during every war. There 
were 77,382 recorded instances of the disease in the Union army during 
the Civil War, and it has been estimated that the United States army 
lost 2,000,000 man days in the last war because of syphilitic infection. 
It is comforting, therefore, to realize that the potential importance of the 
problem is not being overlooked in the present national emergency and 
that in fact it was a matter for consideration some months before the 
general concern about national defense developed. In the course of a 
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speech in support of an appropriation of $5,000,000 for the control of 
venereal disease for the fiscal year of 1939, Congressman Ludlow * said: 


One other phase of this problem remains to be discussed. It perhaps is not its 
most important phase, and yet it is really important. It is the national-defense 
angle of the problem. There has been much talk of late about where our first 
line of defense is located. I believe, after all that has been said on the subject, 
the answer is that our first line of defense is in the fine, healthy, vigorous man- 
hood of America. How can we expect to win wars with men whose morale is 
broken and whose bodies are weakened by disease? The great justification of this 
campaign against syphilis is its humanitarianism, but it would also be justified 
from the standpoint of national defense. 


Vonderlehr ** goes into more detail. 


There is no better example of the need for intelligent, prolonged national action 
than the crippling effects of syphilis on our man power. 

The United States is planning a concerted drive to bring national defense up 
to a standard which will insure the future of our government against all con- 
ceivable odds. In doing so we must not forget the need for an armed force free 
from syphilis. We should have learned that lesson well during the World War. 
Let us review conditions in the male population of military age. 

Study of the men drafted in the last war revealed that syphilis was diagnosed 
by clinical methods alone without the aid of laboratory tests in 19,114 of 2,500,000 
men. Only the obvious cases were accounted for since routine serologic tests were 
not done. 

An estimate of the number of men of military age infected with syphilis in 
the present population has been made from data assembled in recent surveys 
(1936-1937) in the United States. This study shows that 324,000 of the nation’s 
20,000,000 men between the ages of 20 and 39 years inclusive would be found so 
infected. The significance of this estimate is evident when we recall that of our 
men only 260,783 were killed or injured in action during the entire World War. 
Thus, casualties due to syphilis at the present time, in this age group, would 
exceed considerably our total battle casualties during the entire period of the 
last war. 

And this is not the complete story of syphilis as a military problem. An addi- 
tional 67,000 of the 18,000,000 white men in the age group 20 to 39 years, and 
an additional 43,000 of the 2,000,000 negro men in the same age group, would 
acquire syphilis each year. True, prophylactic measures under rigid military control 
are relatively effective. But the militia must be selected from the civilian man 
power, and this selection from the total male population available would require 
several years. With 324,000 syphilitic men at the beginning of hostilities and 
100,000 more each additional year, syphilis would indeed become a major problem. 

The cost, local, state, and federal, of treating these 324,000 syphilitic men 
now in peace time would be $15,000,000 the first year, and each year thereafter 
the bill would diminish. The Technical Committee on Medical Care stated in its 
report to the National Health Conference last summer that $50,000,000 a year 
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would be necessary to bring syphilis and gonorrhea under control in the entire 
population. In this connection, the people of the country have some pertinent 
decisions to make about the public health. 

We as a nation have agreed that we must have a strong national defense. 
We have unhesitatingly authorized the purchase of flying fortresses at a cost of 
$285,000 each and the construction of battleships at a cost of $70,000,000 each. 

Armaments are essential to national defense. Alone they do not prepare us 
for war. Much depends upon the physical fitness of the men who man them. 

Is it not a waste of money and of men to spend millions on the treatment of 
syphilitic soldiers as we did during and shortly after the World War and to pro- 
vide inadequately for the civilian control of syphilis beforehand? 

Should not adequate provisions be made for civilian syphilis control not alone 
for humanitarian reasons, but as an essential in the national defense program? 

The public health stage is set. A successful war against syphilis is assured. 
Now is the time to act. 


Lorenz and Bleckwenn ** estimate that the number of enlistments 
from the state of Wisconsin in World War I was 140,000 and that 
routine serologic tests for syphilis could have been done on the entire 
number for $1,200. There have been 129 patients with neurosyphilis 
cared for by the Veterans’ Bureau from this group, and it has been 
estimated that the cost of caring for all ex-service men who have become 
disabled because of syphilis exceeds $100,000,000. Because syphilis 
exerts such a tremendous tax, not only during the military period but 
during the postwar period, the authors urge more attention to its dis- 
covery and control in a future mobilization. 

Heagerty * reviews the experience of the Canadians in World War 
I and for the present emergency suggests the establishment of a military 
department of venereal disease control to deal with the question of pre- 
vention and treatment of syphilis in soldiers, closely coordinated with a 
civilian committee of venereal disease control to handle the problem 
among the civilian population. 

The London correspondent for The Journal of the American Medical 
Association writes: °° 

In the four years of the World War 400,000 cases of venereal disease occurred 
in the British army, representing a great loss of fighting power. The practice 
when a soldier was infected was to evacuate him from his unit to a hospital for 
venereal disease at the base, where he remained until cured or judged to be non- 
infectious. In some cases men on home leave deliberately acquired venereal disease, 
usually gonorrhea, in order to avoid returning to the front line. In large towns 
prostitutes suffering from venereal disease specialized in accosting soldiers and 
telling them that intercourse would enable them to acquire the disease with the 
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advantage of being sent to the base. There were instances of men inoculating 
the urethra with pus obtained from a friend suffering from gonorrhea. In the 
present war the military authorities have adopted a different system. Except in 
cases presenting serious complications all men in the early stages of syphilis, or 
suffering from acute anterior gonorrhea or soft sore, will be treated in the field 
and not evacuated to a special hospital at the base. The advances in the therapy 
of venereal diseases made since the last war enable treatment in the field to be 
more readily carried out. A venereologist of wide experience, Col. B. L. Ank, 
has been lent to the army by the Ministry of Hygiene to direct the venereal 
diseases branch. At the base is a large hospital for venereal diseases where com- 
plicated cases, including those of untoward effects of therapy, are treated. 


Control of Venereal Disease in the United States —Snow provides 
a summary of the important features and mode of operation of the 
federal act to control venereal diseases, which is detailed elsewhere.®” 


An Act to Impose Additional Duties upon the United States Public Health 
Service in Connection with the Investigation and Control of the Venereal Diseases, 
Public Law 540, 75th Congress of the United States, Approved, May 24, 1938. 

An Act.—“To impose additional duties upon the United States Public Health 
Service in connection with the investigation and control of the venereal dis- 
eases 

Sec. 4a. For the purpose of assisting States, counties, health districts, and 
other political subdivisions of the States in establishing and maintaining adequate 
measure for the prevention, treatment, and control of the venereal diseases; for 
the purpose of making studies, investigations, and demonstrations to develop more 
effective measure of prevention, treatment, control of the venereal diseases including 
the training of personnel; for the pay, allowances and traveling expenses of com- 
missioned officers and other personnel assigned to duties in carrying out the pur- 
poses of sections 4a to 4c, inclusive, of this Act in the District of Columbia and 
elsewhere; and for the printing of reports, documents, and other material relating 
thereto, there is hereby authorized to be appropriated for the fiscal year ending 
June 30, 1939, not exceeding the sum of $3,000,000; for the fiscal year ending June 
30, 1940, not exceeding the sum of $5,000,000; for the fiscal year ending June 30, 
1941, not exceeding the sum of $7,000,000; and for each fiscal year thereafter such 
sum as may be deemed necessary to carry out the purposes of sections 4a to 4e, 
inclusive, of this Act. 

Sec. 4b. Prior to the beginning of each fiscal year the Surgeon General of 
the Public Health Service shall determine, out of the appropriations made pur- 
suant to Section 4a, the sum to be allotted to the several States, including the 
District of Columbia, Alaska, Puerto Rico, Virgin Islands and Hawaii. The 
Surgeon General shall then allot such sum to the several States upon the basis 
of (1) the population, (2) the extent of the venereal-disease problem, and (3) the 
financial needs of the respective States. Upon making such allotments he shall 
certify the amounts thereof to the Secretary of the Treasury. The amount of an 
allotment to any State for any fiscal year remaining unpaid at the end of such 
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fiscal year shall be available for allotment to the States for the succeeding fiscal 
year in addition to the amount appropriated and available for such fiscal year. 


Sec. 4c. Prior to the beginning of each quarter of the fiscal year the Surgeon 
General of the Public Health Service shall determine the amount to be paid to 
each State for such quarter from the allotment to such State, and shall certify the 
amount so determined to the Secretary of the Treasury. Upon receipt of such 
certification, the Secretary of the Treasury shall, through the Division of Disburse- 
ment of the Treasury Department and prior to audit or settlement by the General 
Accounting Office, pay in accordance with such certification. The moneys so paid 
to any State shall be expended in carrying out the purposes specified in section 4a, 
and in accordance with plans presented by the health authority of such State and 
approved by the Surgeon General of the Public Health Service. 


Sec. 4e. With the approval of the Secretary of the Treasury and after con- 
sultation with a conference of State and Territorial health officers, the Surgeon 
General of the Public Health Service is authorized to prescribe the rules and 
regulations necessary to carry out the purposes of Sections 4a to 4e, inclusive, of 
this Act. 


Control of Syphilis in the South——Burney “* discusses the advantages 
of the mobile clinic (a specially built trailer or light truck equipped for 
routine diagnostic and treatment methods) in the control of syphilis in 
rural districts in the South. Such a unit has been in operation in the 
remote counties of the Georgia coast,°* which consist mostly of pine 
woods and swamp and are inhabited by Negroes employed in the essen- 
tially decentralized turpentine, lumber and fishing industries. The inci- 
dence of syphilis among these people has been estimated to be 27 per 
cent. This author expresses the belief that in such a district the mobile 
unit has many advantages over a stationary clinic. It covers a large 
territory in a short time; it can be operated easily and quickly; it is 
interesting to the patients; it is good advertisement for the health pro- 
gram, and, finally, it is economical. 

A similar unit is in operation in Alabama.’ 


Control of Syphilis in Memphis.—In developing a program for the 
control of syphilis in Memphis and Shelby County, Tenn., MecGinnes 
and Packer ® felt that a widespread blood-testing campaign which would 
uncover thousands of previously untreated patients with positive serologic 
reactions would be unwise, because it would represent dissipation of 
efforts away from the fundamental public health problem involved. They 
determined, therefore, to conserve effort and direct it toward an attempt 


63. Burney, L. E.: Control of Syphilis in a Southern Rural Area: A Pre- 
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64. Davenport, W.: Bad Blood Wagon, Collier’s 103:9 (May 27) 1939. 

65. A New Traveling Unit of the Treatment of Syphilis, J. M. A. Alabama 
9:193 (Dec.) 1939. 

66. McGinnes, G. F., and Packer, H.: A Program for the Control of Syphilis, 
South. M. J. 33:78 (Jan.) 1940. 
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to control communicable syphilis. ‘To accomplish this they developed 
an active follow-up system to keep patients with potentially infectious 
syphilis under treatment until they had received at least twenty injections 
of an arsphenamine and an equivalent amount of heavy metal ; epidemi- 
ologic investigation was given a large part in the program. 

Adequate treatment was provided for by the establishment of the 
necessary clinic facilities and the encouragement of cooperation from 
the private practitioners, to whom in turn the public health officials 
offered follow-up services and epidemiologic investigations and free 
laboratory and consultation service with free drugs for the treatment 
of all patients reported to the health department. 


Public Interest in Venereal Disease —A commentator “* says that 
in the past fiscal year there were 2,405 clinics in the United States which 
were treating syphilis, an increase of 287 per cent over the fiscal year of 
1930. Also in the past fiscal year 10,656,253 doses of an arsenical drug 
were used in the treatment of syphilis, an increase of 84 per cent over 
1933. There were more than 5,000,000 blood tests made in the United 
States during the past fiscal year, whereas in 1930 only 1,632,082 blood 
tests were reported. The writer expresses the belief that these marked 
increases reflect the greater public interest in venereal disease control. 


Syphilis Among Criminals.—At the time of writing, the Woodbourne 
Institution for Defective Delinquents occupies a unique position among 
the correctional institutions of the state of New York, in that it houses 
both mentally defective and normal prisoners. Their criminal, social 
and mental histories range in extremes. From an analysis of the records 
of the prisoners admitted during a period of sixteen months ending in 
May 1939, Rubin "* concludes as follows : 


This survey discloses the prevalence of syphilis in 13.9% of the prisoners, 
in a total population of 718 men. The white syphilitics constitute 5.71% of the 
total population, 7.36% of their own racial group and account for 42.71% of all 
syphilitics. The colored syphilitics constitute 7.52% of the total population, 33.75% 
of their own racial group and account for 56.25% of all syphilitics. Also note- 
worthy is the fact that 83.3% of the native-born colored syphilitics are from the 
southern states. 

Asymptomatic syphilis is more common than is generally supposed; 68.7% 
of all syphilitics were unaware of their infection prior to their admission to a 
correctional institution. 

The greatest incidence of syphilis is found among men of low intelligence, single 
men, and in the chronological age group of 25 to 44 years. The men with 
Mental Ages of 6 to 9 years and Intelligence Quotients of 40 to 60, constitute 


67. Public Interest in Venereal Disease, Current Comment, J. A. M. A. 113: 
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78.0% of all syphilitics; the single men constitute 74.9% of all syphilitics; and the 
men in the chronological age groups of 25 to 44 years constitute 65.6% of all 
syphilitics. 

Twenty-six inmates, 27% of all syphilitics, submitted to spinal punctures, dis- 
closing three cases of asymptomatic neurosyphilis. Therefore, as an aid to diag- 
nosis and treatment, measures should be instituted to make such tests compulsory 
for all syphilitics, and as often as necessary at the discretion of the physician. 


Syphilis and Industry.—With the increasing use of routine pre- 
employment serologic tests for syphilis and the growing acceptance of 
the proper concern of the employer with the health of his employee, 
attention is being turned to the development of syphilis control programs 
in industrial organizations. At present only a small beginning has been 
made, and as yet there is no unanimity of opinion on several important 
questions. No recorded effort has been made to reconcile the rights, 
privileges and responsibilities of the employee, the employer and the 
public welfare. This is well illustrated by the variant opinions expressed 
by the leaders of thought on the subject who participated in a symposium 
under the auspices of the Annual Congress on Industrial Health. 

Best thought at the moment, however, is summarized in the recom- 
mendations of the Surgeon General of the United States Public Health 
Service, as related by Russell.” 


1. Routine blood tests should be made on all employees at times of reexamination. 

2. Routine blood tests should be made on all applicants for employment. 

3. Patients with syphilis, if noninfectious, should be kept in employment and 
also accepted for work provided they agree to take the necessary treatment for 
syphilis. Those refusing treatment must be referred to the local health departments. 

4. All persons with syphilis found by blood testing should be referred to 
the family physician for confirmation of the diagnosis and for treatment of the 
disease. If the worker is unable to pay for this service, he should be referred 
to clinics where diagnosis and treatment are available. 

5. Strict confidence must be maintained between the plant physician and the 
worker regarding his condition. 

6. Cases should be followed up by the plant physician and his staff to assure 
that the patient continues treatment and that adequate treatment is being received. 
If facilities are available, health departments may assist in the follow-up of cases. 

7. An educational program should be developed which will teach the employees 
the facts about venereal diseases, how they are contracted, how they are spread 
and how they may be cured. The educational program should include informa- 
tion concerning prophylaxis. 


Even here paragraph 3 clearly by implication advises that treatment 
be made compulsory (i. e., under threat of discharge or refusal of 


69. Syphilis and Employment, Official Notes, J. A. M. A. 114:895 (March 9) 
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employment) for patients who are not infectious. The advisability of 
treatment for such patients is not called into question, but the funda- 
mental concept of this type of compulsion so clearly violates the right 
of free choice of the individual person as, in our opinion, to render it 
highly undesirable. Would it not be better to make only the require- 
ment that the patient consult his physician or a medical agency? In 
the long run this probably would accomplish as much effective treatment 
for the cooperative patients and no less treatment for the uncooperative 
and would avoid entirely a potentially objectionable situation. 

Butt * places his finger on one of the difficulties in developing 
a syphilis control program in industry by calling attention to the fact that 
in many industrial hospitals a patient may receive proper diagnosis and 
capable treatment for a broken leg, typhoid fever or tuberculosis, but 
not always for syphilis. A plan for the diagnosis, follow-up and treat- 
ment of railroad employees with syphilis is suggested. 

Wilzbach ** describes the development of interest in the syphilis 
control plan in Cincinnati and preliminary results to date. 


The Teaching of Syphilis —Nelson ** is encouraged by the trend of 
medical schools toward the teaching of syphilis in the department of 
internal medicine. The emphasis is now being placed on the fact that 
syphilis is a communicable, systemic disease, which is only incidentally 
dermatologic. He interprets the present trend to indicate that the medical 
profession is becoming interested in the better treatment of this disease 
by every physician. 

DRUGS 

Spirocheticidal Activity of Arsenicals in Vitro and in Vivo.—Follow- 
ing the demonstration by Eagle '* of the spirocheticidal activity in vitro 
of arsenical compounds used in the treatment of syphilis, Kolmer, Kast 
and Rule ** sought to determine whether the therapeutic effectiveness of 
a drug could be so assayed. They report that the spirocheticidal activity 
in vitro of arsphenamine, neoarsphenamine and other arsenical compounds 
cannot be used as a measure of their curative value. It should be empha- 
sized, however, that the results detailed in the following quotation from 
Kolmer and his associates cannot be accepted as contradiction of Eagle’s 
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work, because of essential differences in the technical methods employed 
in the two studies. 


1. Variable factors referable to serum, tissue extractives, temperature, and 
time of exposure and number of spirochetes exposed to the immobilizing and 
spirocheticidal effects of arsenical compounds in vitro, render these tests unsuitable 
as a measure of therapeutic effectiveness. 

2. The approximate highest final dilutions of one lot of arsphenamine and nine 
lots of neoarsphenamine producing marked immobilization of virulent S. pallida 
from rabbit testicular syphilomas in an exposure of fifteen minutes at room 
temperature (24 to 27°C.), varied for arsphenamine from 1: 1,000 to 1: 20,000, 
with the majority of the lots of neoarsphenamine varying from 1: 5,000 to 
1: 10,000. In terms of arsenic the immobilizing dilutions of arsphenamine and 
neoarsphenamine varied from 1:5,000 to 1: 100,000. 


3. The approximate minimal curative doses required for the biologic cure of 
rabbits with acute testicular syphilis were 0.012 Gm. of arsphenamine and 0.020 
Gm. of neoarsphenamine per kilogram of weight. 

4. One lot of sulpharsphenamine immobilized at 1: 1,000 (1: 5,300 arsenic) 
with a curative dose of 0.020 Gm. per kilogram; one lot of mapharsen immobilized 
at 1: 1,000 (1:3,500 arsenic) with a curative dose of 0.005 Gm. per kilogram; 
one lot of tryparsamide immobilized at 1: 1,000 (1:4,000 arsenic) with a curative 
dose of 0.8 Gm. per kilogram; and one lot of bismarsen immobilized at 1: 500 
(1: 3,850 arsenic) with a curative dose of 0.015 Gm. per kilogram. 

5. Immobilization of S. pallida in cultures in a medium carrying 10 per cent 
serum was very much less. The lot of arsphenamine gave marked immobilization 


at 1:640; five of the lots of neoarsphenamine varied from 1:20 to 1:40; the one 
lot of sulpharsphenamine immobilized at 1:40; the one of mapharsen at 1: 160; 
the one of tryparsamide at 1:20; and the one of bismarsen failed at 1: 20. 


6. The same variable factors referable to serum, time and temperature of 
exposure, and number of parasites exposed apparently influence the effects of 
arsenical compounds upon the immobilization of 7. equiperdum in vitro, although 
not to the same extent as in tests employing S. pallida because of the greater 
technical ease in controlling them. 

11. With arsphenamine and neoarsphenamine the immobilization of T equiperdum 
in vitro is in sufficiently close relationship to curative activity in vivo to be of 
probable value as a measure of therapeutic effectiveness. 

12. The minimal curative dose of arsphenamine in rabbit syphilis (about 
0.012 Gm. per kilogram) is about two to three times higher than the minimal 
curative dose in trypanosomiasis by the Kolmer method (0.004 to 0.008 Gm. per 
kilogram). The minimal curative dose of neoarsphenamine in rabbit syphilis 
(0.020 Gm. per kilogram) is about three times higher than the minimal curative 
dose in trypanosomiasis (0.006 to 0.008 Gm. per kilogram). The minimal curative 
dose of sulpharsphenamine by intravenous injection in rabbit syphilis (0.020 
to 0.022 Gm. per kilogram) is about two times higher than the minimal curative 
dose in trypanosomiasis (0.012 Gm. per kilogram). The minimal curative dose of 
mapharsen in rabbit syphilis (0.005 Gm. per kilogram) is about two to three times 
higher than the minimal curative dose in trypanosomiasis (0.002 Gm. per kilogram). 
The minimal curative dose of tryparsamide in rabbit syphilis (0.800 Gm. per kilo- 
gram) is about four times higher than the minimal curative dose in trypano- 
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somiasis (0.200 Gm. per kilogram). The minimal curative dose of bismarsen by 
intramuscular injection in rabbit syphilis (0.015 Gm. per kilogram) is about the 
same as the minimal curative dose in trypanosomiasis. It therefore appears that 
the determination of the minimal curative doses of these arsenical compounds in the 
treatment of T. equiperdum infections of rats may be acceptable as a measure of 
spirocheticidal activity, and may be preferable to the determination of immobiliza- 
tion of S. pallida or T. equiperdum in vitro for this purpose. 


Arsphenamine.—Cannon *° believes with many that old arsphen- 
amine is the drug of choice but feels that it is not used often enough 
because of the technical difficulties involved in its administration. To 
obviate these he has developed a technic whereby it may be administered 
by syringe. He reports the results of the administration of 16,943 injec- 
tions of old arsphenamine to 1,053 adults and 134 children by this 
method. The drug was diluted in 10 cc. per decigram for adults and 
5 cc. per decigram for children. The average dose for men was 0.2 to 
0.4 Gm. and for women 0.15 to 0.30 Gm. Approximately 77 per cent 
of the adult patients tolerated the concentrated injections well. There 
were no unusual reactions; the proportion of severe delayed reactions 
was smaller, but there were more immediate mild reactions, most of which 
were of the nitritoid type. 

Neoarsphenamine.—Disturbed by the lack of agreement among pre- 
vious observers concerning the minimal curative dose of neoarsphen- 
amine for rabbit syphilis, Probey ** presents as another of the growing 
list of contributions on the pharmacology of the drug from the National 
Institute of Health a detailed consideration of the spirocheticidal activity 
of the seven American brands in experimental syphilis in the rabbit. 
Feeling that the differences recorded by various observers might largely 
be due to variations in experimental technic, this worker carefully stand- 
ardized experimental procedures. In addition, a “control brand” of 
neoarsphenamine was included in each series of observations. He found 
the minimal effective dose to vary from series to series and emphasized 
that each test must be considered independently and comparisons made 
only with the control product for that series. When this was done, no 
significant differences were noted in the sterilizing power of the seventeen 
lots (representing seven brands) of neoarsphenamine which were 
studied. From the composite protocol the minimal effective dose could 
be placed at 40 mg. per kilogram, since this cured 94 per cent of 54 
rabbits. 
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Solusalvarsan.—Solusalvarsan is the European trade name for a 7 
or 10 per cent glycerol solution of 3,4 diacetylamino-4-oxyarsenobenzene- 
2 glycolate. The compound itself contains about 20 per cent of trivalent 
arsenic, and the prepared solution is locally well tolerated following 
intramuscular injection in amounts equivalent in arsenic content to the 
usual doses of the compounds which must be given intravenously. It 
has enjoyed desultory use in European clinics for several years, but the 
published reports concerning it have reflected so poor critique that aside 
from one ’® they have been omitted from the previous reviews. There 
is now available a critical report by Harrison “* on results from its use 
in England, and currently the drug has been subjected to searching 
experimental and clinical trial in the United States. The results of tiis 
trial are as yet unpublished, but it is fair to say that the American expe- 
rience has been no more happy than the English. 

On behalf of the Therapeutic Trials Committee of the British Medical 
Research Council, Harrison reports his analysis of the results from the 
use of solusalvarsan in selected clinics of the Ministry of Health. He 
says: 

All the observers who collaborated in this investigation agreed in finding that 
the therapeutic power of Solu-salvarsan, weight for weight, was quite distinctly less 
than that of neoarsphenamine. This was shown in the persistence of S. pallida in 
chancre juice after administration of the remedy and in the slower healing of 
lesions. 

Toxic reactions were unduly frequent. The number of cases treated with 
two or more doses of Solu-salvarsan by six observers, whose results are described 
above, was 42, and dermatitis was recorded in 12, jaundice in 3 and herpes of 
the face in 1; also severe pain at the site of injection was reported in 3 cases. 
The details do not support any suggestion that the toxic effects were due to 
excessive dosage, as the dermatitis occurred after less than five injections in 8 of 
the dermatitis cases, and all those in which jaundice occurred, as also the herpetic 
eruption of the face, followed the second injection. 


Tryparsamide.—In a review of the literature which is so compact 
that further condensation is impossible Hinrichsen** refers to one 
hundred and seventy-five well chosen articles dealing with the pharma- 
cology, toxicology and effect of tryparsamide on the optic nerve and 
the use of the drug in the treatment of syphilis. 

Induced Tolerance to Arsenic—Kuhs, Longley and Tatum ** report 
the development of tolerance to several organic compounds of arsenic by 
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laboratory animals. They found experimentally (usually in rats) that 
tolerance did not develop unless the initial dose was over 50 per cent 
of the single tolerated dose and that there was an optimum time interval 
between injections. Some compounds studied could be made to produce 
no increase in tolerance ; those which did were grouped as producing a 
100 to 200 per cent or a 50 to 90 per cent increase, respectively. There 
was no correlation between molecular figures or composition and the 
phenomenon, but it could not be developed to inorganic arsenical com- 
pounds, neoarsphenamine or sodium cacodylate. 

Finally, of great interest is their discovery that if animals tolerant 
to tryparsamide were infected with Trypanosoma equiperdum they still 
could be cured with the minimal curative dose of the drug, which has 
the obvious effect of increasing its therapeutic index. 

Sobisminol.—The report of the Council on Pharmacy and Chemistry 
of the American Medical Association °° admirably summarizes the 
experimental and clinical evidence regarding the usefulness of sobis- 
minol, including the papers of Meininger and Barnett ** and Scholtz, 
McEachern and Wood *? which appeared simultaneously. The report 


says: 


In view of the evidence, it would appear that sobisminol solution administered 
by the intramuscular route % (a) exerts a definite antisyphilitic effect in experi- 


mental syphilis in the rabbit in doses of about 5 mg. per kilogram of body weight; 
(>) exerts a definite curative effect in experimental syphilis in the rabbit in a 
minimum curative dose of about 7 mg. per kilogram of body weight; (c) causes 
the disappearance of Spirochaeta pallida from chancres and condylomas of human 
beings in a period of from four to seven days; (d) acts to clear primary syphil- 
oderms in about ten days, secondary syphilitic lesions in an average of about four- 
teen days, and tertiary syphilitic lesions in about thirty days; (¢) acts satisfactorily 
in causing the reversal of the positive serologic blood reaction; (f) is moderately 
well tolerated after local injection; (g) produces a urinary excretion of bismuth 
as high as or higher than any other bismuth compound now employed in the treat- 
ment of syphilis, and (/) is followed by no greater incidence of relapse than after 
administration of other bismuth compounds. From the foregoing it is apparent that 
sobisminol solution offers a means of obtaining, by injection treatment, the 
systemic effects of bismuth in the treatment of syphilis. 

In evaluating a bismuth compound which is to be administered orally,5° there 
are certain disadvantages which must be considered. Thus, with sobisminol mass 
a large number of the patients have gastrointestinal upsets, occasionally severe 
enough to cause discontinuance of the drug; bismuth stomatitis is seen occasionally ; 
a bismuth line is not rare. There appears to be a tendency for some individuals 
to neglect their treatment as soon as they begin to feel better. Some of the patients 
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examined by Meininger and Barnett were found to have no bismuth in the urine, 
but it is believed that they were patients who had neglected the treatment. When 
injections are being given at stated intervals, the patient arranges for this treat- 
ment, knows when he is due for it and usually appears. On the other hand, if he 
is simply given some capsules to take, he may forget to take them or he may leave 
them at home and in that way be negligent in their use. Moreover, because of 
gastrointestinal intolerance the patient may become discouraged in the early stages 
of his syphilis at a time when treatment is most necessary. These factors acquire 
greater significance when it is considered that no sustained bismuth effect is derived 
from the use of sobisminol capsules, judging by the rapid drop of urinary bismuth 
excretion as soon as the capsules are stopped. It is not surprising, therefore, 
that Scholtz, McEachern and Wood noted two cases of relapse in early syphilis 
within two weeks after sobisminol capsules were stopped. Meininger and Barnett 
also speak of this danger. 

The relapse tendency when oral bismuth as a medication is employed is unfor- 
tunate, because it is in the first stages of syphilis that the relapses are most 
frequently seen. If a bismuth preparation is employed which allows the anti- 
syphilitic effect to cease soon after its administration is stopped, with no bismuth 
depots in the body, there is more danger of relapse than when continuous bismuth 
injections are carried out. 

Finally, there is danger of self medication from the use of sobisminol mass. 
In such case an individual, unaware of the true character of the syphilis, may use 
sobisminol mass for a time, perhaps not in the proper dose, until he feels better, 
and then stop further treatment. As a result, an early infectious relapse and the 
consequent spread of the disease to other persons might occur. 

It must be noted that the administration of sobisminol mass in capsules by the 
oral route (a) results in an effect comparable to sobisminol injection therapy in 
sterilizing syphilis in rabbits and in destroying organisms in local chancres; (5) 
produces rapidly, in a dose of three capsules three times a day, a high urinary 
bismuth excretion, comparable to that of any other bismuth compound studied 
thus far; (c) causes primary syphiloderms to clear in about ten days, secondary 
lesions in about fourteen days and tertiary lesions in about thirty days; (d) results 
in satisfactory action in reversing positive serologic tests, and (e) exerts a definite 
action in the treatment of syphilis, clearing chancres and condylomas. 

There is a definite place for oral therapy with sobismol mass in the treatment 
of syphilis, although probably not so much in the early stages as in the latent 
period or in the later stages of the disease. It should be useful in certain early 
cases of syphilis to provide continuity when conditions necessitate the patient's 
being absent from the physician for a matter of a week or more. It is suggested, 
however, that intramuscular therapy is preferable in all early syphilis, if it is 
possible, for the purpose of maintaining continuous therapy, if for no other reason. 
Attention is directed to the fact that no bismuth depot is established when the 
product is administered solely by the oral route. From the experimental and 
clinical evidence described, it must be noted that the last course of bismuth therapy 
should be given as a series of insoluble injections, in order to establish bismuth 
depots for continuation of sustained bismuth effects. 


Bismuth in Tissues—At postmortem examination Scholtz and 
Chaney ** determined the bismuth concentration in the tissues of 15 
patients who had been treated with the drug. 
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In the kidney we found bismuth concentrations ranging from 0.5 to 12.0 mg. 
per 100 gm. of tissue, and in the liver from 0.5 to 4.5 mg. per 100 gm. of tissue. 
In several instances large amounts of bismuth are present even though 
several years have elapsed since the last injection was administered. The concen- 
tration in the kidney is consistently higher than in any other tissue examined, and 
this preponderance seems to increase as time elapses. 

Although we have not attempted a correlation of tissue concentration of bismuth 
with the histologic findings, it should be stated that in several instances the con- 
centration was greater in cases in which no tissue change was present than in 
several in which definite lesions present were probably attributable to the bismuth. 
It is therefore suggested that bismuth concentration per se is not the only factor 
of importance in the production of actual tissue damage, and that other factors, 
such as time during which bismuth is deposited, may greatly influence the effects 
which a given amount of the drug may produce. 


Bismuth and Lead.—FEpstein ** brings out that in comparison with 
the other drugs employed in the treatment of syphilis, the bismuth 
preparations show a notably low toxicity. On the other hand, abdominal 
cramps, diarrhea, polyneuritis, psychic symptoms and erythropoietic 
disturbances have been reported following their administration. He 
suggests that some of these reactions may actually have been the result 
of lead poisoning and not of bismuth intoxication at all. 

In support of this contention he presents the cases of 2 patients, a 
painter and a smelter, both of whom had been chronically exposed to 
lead for long periods. In these patients signs and symptoms of lead 


poisoning followed the administration of bismuth, subsided with the 
passage of time and did not recur on subsequent treatment with bismuth. 
4As to the mechanism by which this occurred, the author suggests that 
* bismuth may replace lead stored in the bones and promote its mobiliza- 
tion with the development of acute symptoms in a person who is chroni- 
cally absorbing and storing amounts of lead small enough not to produce 
clinical symptoms. 


Local Tolerance of Injected Bismuth—On the basis of the adminis- 
tration of seven hundred and twenty injections of a standard suspension 
of bismuth subsalicylate in oil to which 3 per cent chlorobutanol had been 
added, controlled by the administration of an equal number of injections 
of the oil suspension alone, Hoefer “* found that the addition of chloro- 
butanol did not reduce or increase local reactions or symptoms attribu- 
table to the injection. 

Other Drugs.—Doak, Eagle and Steinman “* have prepared a series 
of monosubstituted phenylarsenoxides with a view of studying their 
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action against S. pallida. They describe five new arsenoxide compounds 
and provide additional data on some of those already known. The 
present paper is preliminary. Pereira*® finds that vanadium sodium 
tartrate is an effective antisyphilitic drug. Pariser *® gave sulfanilamide 
to 18 patients with late latent syphilis. No influence on the reversal of 
the serologic tests for syphilis was observed. 


Sodium Thiosulfate—From a review of the literature relative to the 
clinical and experimental evidence for the value and action of sodium 
thiosulfate, sodium formaldehyde sulfoxylate and other sulfur-bearing 
compounds in poisoning by various metallic salts, particularly arsenic 
and mercury, Muir and her collaborators *° bring out that there has been 
a great deal of contradictory evidence. Work with experimental animals 
tends to indicate, however, that none of these compounds is useful in 
protecting against poisoning with arsenic or mercury unless perhaps if 
given in such a highly specialized way (for example, prior to the admin- 
istration of the poisoning compound) as to have no promise for clinical 
application. Their own studies carried out on 123 rabbits poisoned with 
inorganic and organic arsenic and mercury compounds failed to show 
any protective action of sodium thiosulfate or of sodium p-sulfhydril- 
phenylsulfonate as used in various ways. Histologic examination of the 
kidneys of animals poisoned by sodium arsenite showed the same degree 
of degeneration regardless of which presumably protective drug had 
been administered. 

In spite of this, the laboratory workers, apparently under pressure 
from the clinicians, attempt to raise the argument that some of the 
clinical reports are so emphatic in claims for benefit from the use of 
sodium thiosulfate and less commonly from the other compounds in the 
treatment of arsenical reactions in human beings that t':ese drugs must 
be responsible. They feebly conclude, therefore, that further study is 
necessary. 

Vaccine.—Bruder *' briefly reviews the literature on the attempts 
which have been made to develop a vaccine for the prevention and treat- 
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ment of syphilis and makes the obvious point that most such efforts 
have died aborning because of failures to cultivate virulent S. pallida 
on artificial culture mediums. In 1931, however, Hilgermann succeeded 
in isolating an organism, morphologically typical of S. pallida but non- 
pathogenic for experimental animals, which he could grow in massive 
cultures and from which he prepared a vaccine. In the present com- 
munication, Bruder reports the use of this material in the treatment of 
95 patients with various forms of syphilis. The technic of treatment 
was to inject 0.25 to 1.0 cc. of the vaccine subcutaneously for a total 
of ten injections in eight days. The author reports that of the 95 
patients so treated 61 (64.2 per cent) were improved. Unfortunately, 
however, he places no emphasis on the fact that all or most of the patients 
had treatment by the more usual methods in addition to the vaccine 
therapy; that is, patients with early syphilis received neoarsphenamine 
and those with neurosyphilis inoculation malaria, etc. Under these 
circumstances, it is obviously impossible to pass any judgment on the 
value of the vaccine treatment. 

In the brief consideration given to the use of vaccine in diagnosis, 
Bruder observes that the local reaction to the injection of spirochete 
vaccine is not entirely specific and therefore must be interpreted with 
care, 

UNTOWARD EFFECTS OF TREATMENT 


Arsenical Dermatitis —Stephenson and Chambers report the inci- 
dence of arsenical dermatitis observed in 1938 by naval medical officers. 
During this year there were 123,176 doses of arsenicals administered. 
Forty patients sustained reactions, and of these 25, or 62.5 per cent, 
had dermatitis in some form. 

In these 25 cases of dermatitis the condition was classified in 13 as 
mild, in 10 as severe and in 2 as fatal. The type of lesion was erythem- 
atous in 10 instances, exfoliative in 7, macular in 4, maculopapular in 
2, urticarial in 1 and scarlatiniform in 1. The interval between injection 
of the arsenical and appearance of the lesion varied from one hour to 
eight days. The length of time required for complete recovery varied 
from ten hours to fifty-seven days. 

Rubner * presents an interesting report of a case of a patient 48 
years of age who had a typical, apparentiy rather severe exfoliative 
dermatitis following the fifth injection of neoarsphenamine. Desquama- 
tion was complete about two months after the onset of the illness, and 
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at that time the pigmentation of the skin was so pronounced that it was 
almost of a dark mole color. Only the nail beds and the mucous mei- 
branes were of normal aspect. From that point on, the general health 
improved rapidly; the hair and nails returned, but the melanosis 
remained unchanged. The author feels that in the absence of any of the 
usual causes of melanous deposits in the skin, arsphenamine dermatitis 
obviously provided the etiologic mechanism. 


Erythema of the Ninth Day.—Epstein and Levin ®* describe 6 patients 
in whom erythema of the ninth day developed after the injection of 
neoarsphenamine. In every case, arsenical therapy could be resumed 
without serious reaction. Grund” reports the third observed case of 
erythema of the ninth day following the intramuscular injection of a 
suspension of bismuth subsalicylate in oil. 

Thrombopenic Purpura.—Since their paper on the subject in 1936,'° 
Falconer and Epstein *° have had the opportunity to study 5 additional 
patients in whom there developed thrombopenic purpura, in 2 after the 
administration of neoarsphenamine and in 3 after the administration of 
bismarsen. All were subsequently tested with mapharsen, and in none did 
there develop thrombopenia or purpura. The case of a sixth patient is 
reported, in whom hemorrhagic phenomena occurred without purpura or 
marked decrease in platelets. 

The authors noted that varying degrees of shock occurred in the 5 
patients with thrombopenic purpura after test doses of neoarsphenamine 
or bismarsen, and this, they believe, suggests that the reaction is an 
allergic phenomenon rather than one due to toxic effects of oxidation or 
to a changed chemical form of the drug injected. The loss of circulatory 
tone accompanying the reaction appears to be a vasomotor effect, with 
loss of capillary tonus, dilatation of the capillary bed and a rapid loss of 
platelets in the circulation. The authors feel that inasmuch as large 
numbers of platelets disappear from the blood within fifteen minutes 
after the injection of the arsenical compound, they are not destroyed, 
particularly since the return of many could be demonstrated soon after 
an injection of epinephrine. They do not consider the possibility that 
the platelets found after the injection of epinephrine may be a new 
supply liberated from the storehouses and not those originally observed. 
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Hepatitis and Jaundice-—Gott and Doyle” review in some detail 
100 cases of jaundice which occurred in the course of antisyphilitic 
treatment of approximately 6,000 patients over a period of seven years in 
a large city hospital clinic. For the entire group the incidence rate for 
jaundice was 1.6 per cent, or 1 in each 62 cases, but in the group of 
2,326 cases fairly regularly treated patients the incidence was 2.3 per 
cent, or 1 in each 44 cases. No woman under antepartum care or 
children under 12 years of age were included in the group. They found 
the incidence of recognized jaundice to be four times greater among the 
white than among the colored patients and three times as great in 
patients over 20 years of age as among those younger. 

There was no apparent relationship between the stage of syphilis and 
the development of jaundice, although there was an apparent tendency 
for jaundice to develop early rather than late in the course of treatment. 
In this material the incidence of jaundice in patients whose treatment 
included mapharsen was approximately 10 per cent less than in those 
whose treatment included neoarsphenamine. The present authors feel 
that both the trivalent arsenical compounds and bismuth are hepatotoxic, 
the former being the more so. This toxicity is quantitative as well as 
qualitative, they feel, although there is evidence that the patient may 
develop some degree of tolerance for the drugs. In the cases of so-called 
delayed jaundice the arsenical and bismuth compounds may be used with 
comparative safety after the jaundice has subsided, and in any event the 
occurrence of jaundice has no effect on the ultimate clinical or serologic 
course of the disease, except insofar as it occasions modification of 
treatment. 

Two patients in the present series died; the remainder recovered 
uneventfully and usually were able to tolerate further antisyphilitic treat- 
ment without serious consequences. 

From the material available, the authors are unwilling to draw any 
conclusions concerning a possible etiologic relationship between so-called 
acute catarrhal jaundice and jaundice occurring during antisyphilitic 
treatment. 

Snapper, Chin and Lin ** report the case of a patient who died with 
acute hepatitis after he had received sixteen injections of neoarsphenamine 
totaling 7.4 Gm., ten injections of bismuth subsalicylate totaling 1.3 Gm. 
and one dose of 0.03 Gm. of mapharsen. At autopsy the liver was 
greenish yellow and was found to weigh 2,080 Gm., and microscopically 
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there was extensive destruction of liver cells. The authors comment on 
the large size of the liver, apparently overlooking the fact that in acute 
toxic hepatitis the hypertrophic reaction of acute inflammation precedes 
atrophy, which is the result of escharotic resolution. 

Rankin and Marlow” have investigated the question of residual 
damage to the liver recognizable at long intervals after arsphenamine 
jaundice in 24 patients. In all of the patients studied, hepatic damage, 
if present, was recognizable by means of laboratory tests only ; there was 
no clinical evidence of cirrhosis. 


Liver Function Test . . . Retention of more than 5 per cent [of injected 
bilirubin] was present in 18 cases and of more than 10 per cent was present in 
10 of 24 cases. Maximum retention was 26.8 per cent . . . None of these 
patients showed any evidence of slow blood flow. 

Serum Bilirubin Level . . . Five of 24 cases showed a level of greater 
than 0.8 mg. per cent. Only one showed appreciable elevation to 1.5 mg. per cent. 
This case also showed a bilirubin retention of 19.8 per cent. 

Serum Proteins . . . Some degree of abnormality was present in 12 of 
23 cases, but change in more than one factor of total protein, albumin, or albumin- 
globulin ratio was present in only 8 of these . . . There was no correlation 
between these findings and the degree of bilirubin retention or other studies. 
None of these cases had edema. 

Urobilinogen in Urine . . . In 4 of 24 cases urobilinogen was present in 
greater than 1:20 dilution of freshly voided urine. 

Erythrocyte Counts, Mean Corpuscular Volume, and Hemoglobin Concentration 
: Five cases showed an abnormally high . . . mean corpuscular hemo- 
globin above normal or at the upper limit of normal. While an anemia was not 
present, in each of these cases the erythrocyte count fell well below the findings 
in the remainder of the group. One case with alteration of mean corpuscular 
volume alone is not included in the statistics. 

Radiography of the Liver . . . In 22 of our cases 1 liver was small, 10 
were large, and of the latter 3 were very large. 

Infrared Photography of the Anterior Abdominal Wall . . . In no instance 
among the cases studied was collateral circulation demonstrable by this method. 


While the question of the influence of diet on the production of 
damage to the liver by arsphenamine is of major interest to clinicians, 
Messinger and Hawkins '’° reviewed the past experience of others to 
find conflicting claims coming from relatively similar experimental obser- 
vations. They planned, therefore, a careful set of experiments with 
dogs. These animals were maintained on diets high in protein, carbo- 
hydrate or fat, as the case might be, for a period of at least a week before 
the first injection of arsphenamine and then, still maintained on the same 
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diets, were treated at weekly intervals for two to five weeks with doses 
of 0.03 to 0.05 Gm. of arsphenamine per kilogram of body weight. The 
clinical status of the animals was followed during treatment, and at the 
end of the experimental observation either they were killed or a bit of 
liver was removed for biopsy. 

It must be emphasized that the doses of arsphenamine used were very 
large, and, as might have been expected, sections of the livers of all the 
dogs showed that some injury had occurred. The diet high in protein 
content was found to be the most effective in protecting dogs against 
injury to the liver by arsphenamine, and such injury as occurred was 
trivial and promptly repaired. A carbohydrate diet was also beneficial 
but was not as uniformly protective, and the hepatic injury was frequently 
greater. In the experience of the present authors, fat proved to be 
deleterious, and on the fat diet under the otherwise standard experimental 
conditions dogs became intoxicated to the point of death. 


In certain instances dogs that had been protected by protein or carbohydrate 
showed a progressive increase in the icteric index when changed over to the fat 
diet, even though no additional arsphenamine was injected. 

When fat-fed dogs that showed severe intoxication due to arsphenamine injury 
were switched to protein or carbohydrate diets they immediately recovered from 
the intoxicated state and the icteric index decreased, Subsequent injections of 
arsphenamine caused no ill-effects as long as the dogs remained on either the 
protein or carbohydrate diet. 


Soffer *** in discussing the treatment of postarsphenamine juandice, 
concludes : 


1. When the clinical and experimental data presented in the literature concern- 
ing the treatment of arsphenamine jaundice are analyzed, one is impressed with 
the fact that a high carbohydrate diet is well accepted as an important therapeutic 
measure. 

2. Such diets should consist of 400 to 600 Gm. of carbohydrate per day divided 
into five or six feedings. 

3. Those carbohydrate foods should be employed which are made up essentially 
of fructose and glucose, since these sugars are most readily converted into glycogen 
by the liver. Thus, cane sugar, which is hydrolyzed into glucose; honey, which is 
mostly glucose and fructose; and fruit juices are most desirable. 

4. Where the amount of carbohydrate taken orally is inadequate, diets should 
be supplemented by a constant intravenous drip of 5 per cent glucose. 

5. Insulin should be employed only when glycosuria is manifested. 

6. The use of cholagogues and choleretics in the treatment of arsphenamine 
jaundice is an unsound form of therapy. 


It is interesting that this continuing lack of agreement between clinical 
and laboratory experiences has inspired no effort to reconcile the two 
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beyond Messinger and Hawkins’? statement of the problem. The 
laboratory workers deal with doses of arsphenamine which are admitted|y 
hepatotoxic, while the clinician is concerned with the occasional develop- 
ment of damage to the liver after usual doses of an arsenical drug. \re 
the two flesh of the same fowl? It seems unlikely. Critical comparative 
investigation is required to solve this important problem. In the mean- 
time, it seems fair to suggest that the diet best capable of protecting the 
liver against damage from the administration of arsenical drugs and that 
necessary for the preservation of essential metabolism when damage to 
the liver has occurred may not be the same and are probably widely 
different. 


Hemorrhagic Encephalitis —Tzanck reports 5 cases of hemor- 
rhagic encephalitis and summarizes the current consensus of the clinical 
picture. He brings out that the dose of the arsenical drug plays an 
unimportant part; that symptoms appear five to twelve days after treat- 
ment; that young persons are commonly affected, and that the reaction 
is not prone to develop in one sex more frequently than in the other, 
except so far as the incidence of hemorrhagic encephalitis is particularly 
high in pregnant women. He classifies the disease into severe, mild and 
abortive forms and says that 75 per cent of the patients with the severe 
form die. 

Sodium Dehydrocholate as a Solvent for Neoarsphenamine.—By 
experiments on rabbits Kolmer and Rule demonstrated that neo- 
arsphenamine dissolved in sodium dehydrocholate had the same thera- 
peutic activity as neoarsphenamine of the same lot number dissolved in 
distilled water. As to the toxic effect of neoarsphenamine dissolved in 
sodium dehydrocholate, the authors say : 

In so far as its toxicity in rats is concerned, we have observed that the results 
of intravenous injections of single doses of neoarsphenamine dissolved in a 5 per 
cent solution of sodium dehydrocholate, 1 cc. per kilogram of body weight, were 
practically identical with those of injections of corresponding amounts of neoars- 
phenamine per kilogram of body weight dissolved in sterile distilled water. In 
other words, comparative toxicity tests with three different lots of neoarsphen- 
amine administered in the two menstruums showed practically identical maximum 
tolerated doses per kilogram of body weight. 


It would seem, therefore, that while the use of a solution of sodium 
dehydrocholate as a solvent for neoarsphenamine is perfectly permissible, 
there may be some doubt that this maneuver accomplishes the desired 
purpose of reducing the toxicity of the arsenical drug. 


102. Tzanck, A.: Nomenclature et classification dermatologiques, Ann. de 
dermat. et syph. 10:752 (Jan.) 1939. 

103. Kolmer, J. A., and Rule, A. M.: Influence of Sodium Dehydrocholate on 
Therapeutic Activity of Neoarsphenamine, Arch. Dermat. & Syph. 41:838 (May) 
1940. 


MOHR ET AL—SYPHILIS 1151 


Reactions to Mapharsen—Rein and Wise *** report 5 instances of 
blood dyscrasias occurring in the course of the administration of 2,342 
injections of mapharsen to 113 patients. A fatal case of aplastic anemia 
is noteworthy as being the first reported instance of this reaction to 
mapharsen. The type of blood dyscrasia in the other 4 patients is not 
identified. 


Reactions to Neoarsphenamine.—Stephenson and Chambers *”* 
report the deaths and severe reactions following the administration of 
1,244,537 doses of neoarsphenamine in the United States navy during 
the fourteen year period 1925 to 1938. There were 45 deaths, 16 due to 
hemorrhagic encephalitis, 12 to arsenical dermatitis, 6 to vasomotor 
phenomena, 6 to blood dyscrasias, 2 to acute renal damage, 2 to yellow 
atrophy and 1 to probable renal hemorrhage. Severe reactions without 
death totaled 294, of which 2 were due to hemorrhagic encephalitis, 187 
to arsenical dermatitis, 56 to vasomotor phenomena, 18 to blood dys- 
crasias, 5 to acute renal damage, 18 to hepatic damage, 2 to Herxheimer 
reaction, 3 to gastrointestinal reactions, 1 to polyneuritis and 1 to optic 
neuritis; 1 was listed as due to arsenical neuritis. 


Reactions to Tryparsamide—Kopp and Solomon’ detail the 
reactions to tryparsamide which have occurred following the adminis- 
tration of 43,308 injections to 829 patients. Visual disturbances occurred 
in 4.5 per cent, progressing to optic atrophy in 1.2 per cent. In company 
with other workers? they have noticed an increasing incidence of the 
reactions more usually observed following the trivalent arsenical 
compounds. Their experience with nitritoid reactions is illustrative. 
During the first five years of tryparsamide therapy (1922 to 1926) only 
1 patient had a nitritoid reaction. From 1928 to 1939 nitritoid reactions 
occurred each year except in 1932, and their incidence was 5.5 per cent 
in 1938 and 8.6 per cent in 1939. 


The nitritoid reaction due to tryparsamide usually appears in the patient 
who has shown other manifestations of sensitivity, especially the gastrointestinal 
type of reaction. Other reactions common to this group of patients, and which 
in most instances have appeared prior to the nitritoid reaction, are chills, fever, 
fainting, weakness, dizziness, emotional upsets, drowsiness, and muscle tremors. 
The nitritoid reaction is also most apt to occur in a patient who has received con- 
siderable tryparsamide therapy. The reaction occurred in the course of the first 
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ten injections in only 7 (17 per cent) of the 41 patients in this group, and after 
more than thirty injections had been given in 31 patients (76 per cent). 


Gastrointestinal reactions were the most common, also recently have 
been more frequent and occurred in 59 or 7.1 per cent of the group. In 
only 6 patients, however, did gastrointestinal reactions appear before the 
tenth dose of tryparsamide. 

Jaundice developed in 30 patients (3. per cent) and recurred in 
only 2 of the 30 after resumption of the tu atment. 

Numerous usually unimportant cerebral manifestations occurred, and 
dermatitis was observed in 8 patients and urticaria in 5. 


The skin lesions have consisted of discrete or multiple desquamative patches, 
both large and small, on an erythemsious base, red blotchy papules, and small 
purpuric-like areas. They have involved the wrists, fingers, arms, legs, shoulders, 
and forehead and are accompanied by pruritus. With omission of the drug, they 
have disappeared, with the exception of one case in which residual pigmented 
areas resulted following purpuric-like lesions. In 3 patients the dermatitis was 
of the fixed type already described in the literature and occurred after twenty-nine, 
thirty-one and thirty-four injections. The skin lesion recurred at the identical 
areas at a later date after a single additional injection. In 1 of the 3 patients the 
drug was continued in doses of 1 to 1.5 Gm. in spite of the recurrence and the 
skin lesion disappeared only to reappear after thirty-two additional injections. 


Levy *"? and Ellis *°* each add the report of a nitritoid reaction follow- 
ing the administration of tryparsamide, and Huber *° describes 2 patients 


in whom dermatitis developed consequent to its use. In 1 patient the 
dermatitis was of the fixed type. The other patient had suffered an 
exfoliative dermatitis from a trivalent arsenical but had _ tolerated 
tryparsamide for some time before the skin reaction recurred. 

In the course of a discursive article on the treatment of dementia 
paralytica, Wagner-Jauregg ‘'° makes the statement that he has never 
seen toxic amblyopia to tryparsamide develop in a patient who previously 
had been treated with malaria. 


Bismuth and Hepatic Necrosis ——After pointing to the extreme rarity 
of hepatic disease following the administration of bismuth compounds, 
Wolman ™! reports the death of 2 infants from acute yellow atrophy oi 
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the liver following the intramuscular injection of sodium bismuth thio- 
glycolate. Both were apparently normal infants with no clinical mani- 
festations of syphilis; 1 received only one dose of the drug and died four 
days later. The other infant had received fourteen injections of 
sulfarsphenamine followed by ten injections of sodium bismuth thio- 
glycolate. Twenty-four hours after the last injection, the infant was 
hospitalized because of vomiting, dehydration and anuria and died a day 
later. The predominating lesion at necropsy was acute yellow atrophy 
of the liver in both infants. 


INCIDENCE OF SYPHILIS 


Following the report in 1888 by Gltick,’'* there was general accep- 
tance that there existed in certain remote provinces, notably Bosnia, an 
endemic form of syphilis with characteristics strikingly different from 
those of the disease as seen in western civilization. This author described 
the regular absence of the primary sore; the rarity of early secondary 
lesions ; the frequency of mucosal circumscribed cutaneous and late relap- 
sing gummatous manifestations ; the absence of pigmentary changes and 
lack of changes in hair or nails; the rarity of ocular involvement; the 
rarity of congenital syphilis; the ready response to treatment, and the 
frequent incidence of spontaneous cure. 

After the publication of the report of the German-Russian expedition 
to Buryat-Mongolia,''* there began to arise some doubt as to the validity 
of Glick’s observations. The expedition found syphilis to be extraor- 
dinarily common, but not measurably to differ in its clinical manifesta- 
tions from the disease as seen in the western world. The entire situation 
was therefore restudied, and, according to Kogoj,'* the only con- 
tention of Glick’s to be supported was that syphilis is endemic in 
Bosnia. Among 4,800 persons examined, 900 patients with syphilis 
were discovered. Primary lesions on the genitalia were rare, but four 
active extragenital primary lesions were found and numerous scars of 
such were noted, most often on the tongue. All known varieties of 
cutaneous syphilis were observed, and mucosal lesions outnumbered 
these. Gumma of the nasal septum was common. Without giving 
figures, this author states that the incidence of vascular syphilis, tabes 
dorsalis and dementia paralytica was much the same as that seen in the 
more sporadic variety of syphilis occurring in western civilization. 


112. Glick, L.: Beitrage zur Kenntnis der Syphilis in Bosnien und in der 
Hercegovina, Wien. med. Presse 29:993, 1033, 1105, 1137, 1170, 1202 and 1234, 
1888. 

113. Results of the Germano-Russian Syphilis Expedition, Foreign Letters, 
J. A. M. A, 96:1162 (April 4) 1931. 

114. Kogoj, F.: Die endemische Syphilis in Bosnien und Herzegowina, Der- 
matologica 79:361 (June) 1939. 
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Unfortunately, there are no accurate vital statistics in these remote 
districts on which to base figures for incidence and prevalence and yo 
accurate records from which to determine the past course of the disease 
and its treatment in a patient who is seen only once late in the develop- 
ment of his syphilitic infection. It would seem wise, therefore, to reserve 
judgment on the possible differences or similarities between “primitive” 
and “civilized” syphilis until further and more searching study is 
available. 

CONTACT INVESTIGATION 


It has long been apparent to a few that the responsibilities of the 
physician regarding a patient with early syphilis do not end until the 
person who was the source of the infection has been identified and placed 
under treatment and any person exposed to the patient by sexual 
contact during his period of potential infectiousness brought under 
observation. With the development of syphilis control programs this 
fundamental epidemiologic approach has acquired the convenient name 
of “contact investigation ;” there is a developing recognition of its impor- 
tance, and its use is becoming widespread. Obviously a great difficulty 
in the successful application of the method lies in the fact that it involves 
obtaining from the patient information (i. e., the name and address of 
the contact) which he considers private and would prefer to keep to 
himself. Clark *** suggests useful methods of circumventing the patient's 
diffidence, based on an approach which congratulates the patient on his 
good fortune in being under treatment for his disease and thereby freed 
from any blame of further transmitting it, and his responsibility to see that 
any person he knows or suspects to be in like condition is given a similar 
opportunity. The method is highly successful, as shown by Clark’s 
experience in discovering early (and therefore potentially infectious) 
syphilis in 139 (two thirds) of 210 sexual contacts examined. This was 
from a group of 294 sexual contacts named by 242 patients with early 
syphilis and represents a ratio of patients with early syphilis discovered 
for each original patient investigated of approximately 53: 100. 

When the investigation was extended to nonsexual contacts, how- 
ever, syphilis was discovered in only 17.3 per cent of those examined, 
which may represent primarily the basic incidence of the disease in the 
population with which he dealt. 

Turner, Gelperin and Enright '*® found that investigation of the 
contacts of 247 patients with early syphilis uncovered 114 previously 


115. Clark, E. G.: Epidemic Syphilis: Its Recognition and Management by 
the Physician, Ann. Int. Med. 13:238 (Aug.) 1939. 

116. Turner, T. B.; Gelperin, A., and Enright, J. R.: Results of Contact 
Investigation in Syphilis in an Urban Community, Am. J. Pub. Health 29:768 
(July) 1939. 
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unrecognized patients with the disease, of whom 74 had early syphilis, 
a ratio of patients with infectious syphilis to original patients of 30: 100. 

These authors found, further, that the cost of investigating the 
contacts of a patient with early syphilis was about $18. If this cost 
generally obtains, it would seem to limit the proper application of the 
method to sexual contacts, in which the returns are high, to the exclu- 
sion of household or family contacts, in which Clark found the returns 
to be much lower. 

EARLY SYPHILIS 


Infectiousness—Barnett and Kulchar'!* undertook to determine 
whether S. pallida actually was present in the saliva of patients with 
infectious syphilis or whether its occurrence in the spittle merely reflected 
contamination from lesions in the mouth. Accordingly, saliva was 
obtained directly from the parotid ducts of 7 patients with untreated 
secondary syphilis and injected into the testes of rabbits. None of the 
animals acquired syphilis, and appropriate node transfers likewise gave 
negative results. The authors concluded, therefore, that the infectivity 
of saliva in patients with syphilis is probably due to contamination from 
lesions within the mouth. 

By an ingenious technic, Vryonis and Morgan ''* have made actual 
counts of the number of spirochetes contained in material from lesions 
of early syphilis. In 53 specimens from 39 patients, the concentration 


of spirochetes varied between 370 and 246,000 per cubic millimeter. 
The latter was in material from a genital condyloma; the former came 
from a healing secondary lesion on the dry skin. They conclude: 


Our observations indicate that, if human beings are as susceptible to infection 
by S. pallida as rabbits, they may become infected by as little as 4475 cubic milli- 
meter of condyloma fluid or 459 cubic millimeter of chancre fluid. 


Infectious Relapse.—Pariser''’ believes that although infectious 
relapse in syphilis usually occurs within the first two years of infection, 
there are a significant number of patients who relapse after this time. 
Ina brief period, he observed 6 of 120 treated patients with early syphilis 
to suffer infectious relapse two and a half years or more after infection. 
Of these 6 patients, 5 had received more than twenty injections of an 
arsenical compound and a corresponding amount of a heavy metal. 
Treatment, however, was irregular in 3 of the 5. Four patients had 
shown a tendency to early serologic reversal. The fact is stressed that 


117. Barnett, C. W., and Kulchar, G. V.: The Infectivity of Saliva in Early 
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118. Vryonis, G., and Morgan, H. J.: Spirochete Counts in Fluid from the 
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relapse may occur for many years after the initial infection and that 
intermittent treatment predisposes. 


Osteitis—Although only a few reported cases of osteitis occurring 
in early syphilis can be found in the literature, the condition is by no 
means rare. It is overlooked simply because skeletal roentgenograms 
are not taken routinely for patients with early syphilis. Wile and 
Welton **° remark on this and report 2 cases in which the bones were 
involved as a result of early syphilis. In 1 case the condition clearly 
simulated multiple myeloma. 


Hepatitis—Creswell, Golden and Coakley '*' report 2 cases of acute 
syphilitic hepatitis in patients with early syphilis. Both patients toler- 
ated treatment with 60 mg. of mapharsen weekly, and recovery was 
uneventful. 


Treatment-Resistant Syphilis—Beckh and Kulchar '** note that in 
the European literature considerable attention has been paid to treatment- 
resistant syphilis but that reports are few from this country. In classify- 
ing treatment resistance into three groups as (1) primary (i. e., failure 
of the original lesion to heal), (2) primary-secondary (“when the initial 
lesions were treatment-resistant but eventually involuted, and later there 
were refractory recurrences during treatment”) and (3) secondary (with 
the occurrence of treatment-resistant relapse during treatment), the 
authors placed 3 of their 18 patients in the first group, 2 in the second 
and the remaining 13 in the third. Experience with these patients led 
them to feel that the factors involved in treatment resistance may be 
grouped as involving the host, the spirochete or the drug, either singly 
or through an interaction of two or more factors. In their opinion there 
is no evidence to support the concept of a treatment-resistant strain of 
the spirochetes and there is very little evidence on which to base an 
assumption that variations in the host reaction explain the phenomenon 
of treatment resistance. Likewise, since the patients in their series were 
treated with drugs of the same lot which was effective in the manage- 
ment of other patients, the authors feel that variation in the quality 
or potency of the drugs employed may be excluded as an etiologic factor. 
They emphasize, however, that in 7 of the 11 patients who were treated 
with neoarsphenamine and on whom the data are complete, and in 2 
of the 3 patients who were treated with mapharsen, the dose of these 
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trivalent arsenical drugs administered was inadequate. They properly 
conclude, therefore, that the high incidence of so-called treatment resis- 
tance observed among patients receiving combined therapy (i. e., 
simultaneous treatment with an arsenical compound and a_ bismuth 
preparation) which was evident in their series is due to prolonged 
underdosage with the trivalent arsenical compound. They do not, how- 
ever, Clearly distinguish between treatment resistance and relapse due 
to inadequate treatment, especially in the patients in group 3, in 9 of 
whom manifestations came on after as long as forty months to six years 
of observation and treatment. 


Massive Dose Method of Treatment.—Since last year’s review, the 
Mount Sinai group *** have added other papers on the massive dose 
method of treatment. In addition, on April 12, 1940 there was held 
in New York an invitation meeting at which the most recent results 
from the use of the method were presented. From this meeting came 
a wave of newspaper publicity which had the “five day cure” in head- 
lines all over the country, with the consequent unfortunate creation of 
demands from patients with all types of syphilis that the treatment be 
administered. An editorial commentator '** summarizes the present 
status : 


The results of Hyman and his collaborators suggest that what is true of sulf- 
anilamide and bacterial infection also may be true of arsenic and syphilis. It is 
important to point out, however, that much further study is essential before the 
method under trial by the Mount Sinai Hospital group can receive general 
application. 

There are as yet inadequate data as to the toxicity of such large doses of 
arsenical drugs given by this method. In human beings and using neoarsphen- 
amine in the arbitrarily selected dose of 4 to 5 gm., there was a high incidence 
of reactions, especially polyneuritis (35 per cent). It is desirable exactly to redefine 
in experimental animals the minimum lethal and maximum tolerated doses with 
the new technique. 

It is further desirable to redefine with the new method the minimum curative 
dose in experimental rabbit syphilis. With the usual single injection technique, 
the curative dose of arsphenamine is 10 to 12 mg./kg.; with neoarsphenamine, 
15 to 25 mg./kg.; with mapharsen the minimum curative dose is not definitely 
known, but it is certainly less than 6 mg./kg., perhaps as little as 2 to 3 mg./kg. 
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The clinical studies already carried out suggest that by the continuous. intra. 
venous drip method minimum curative doses will be found to be much smaller. 
From the standpoint of toxicity, moreover, it is important to determine experi- 
mentally not only that animals will survive the injection of the minimum curative 
dose, but also, by necropsy of animals so treated at varying intervals thereafter, 
that permanent damage to important tissues is lacking. 

Since the clinical studies suggest that curative effect depends on moderate pro- 
longed blood concentration of the treponemicidal substance, it is clear that this 
in turn depends on the inter-relationship of dosage and time of administration. 
Studies in experimental animals, while not directly transferable to syphilis in man, 
nevertheless will permit a more exact definition of these relationships. Such 
studies may show that comparable clinical results may be accomplished in a still 
shorter time than the apparently arbitrarily chosen five days or with a smaller 
and therefore perhaps safer dosage level than those so far arbitrarily selected, 

The all-important time-dose relationship should be checked not only by studies 
in experimental animals but also by chemical studies of excretion (already jn 
progress) and blood and tissue concentration in man. 

Nothing is known as yet of the possible effects of this method of treatment in 
various forms of late syphilis. It is generally thought that one reason for the less 
satisfactory curative results (in the biologic sense) of treatment in late as com- 
pared to early syphilis lies in the fact that in the late stages of the disease the 
organisms tend to localize in tissues which the relatively poorly diffusible trivalent 
arsenical drugs fail to reach in treponemicidal concentration. 

This consideration, together with the fact that in bacterial infections sulfanil- 
amide and its derivatives owe much of their success to their extremely rapid 
diffusibility to all tissues of the body, suggests that the trivalent arsphenamines, 
which are semicolloids possessing relatively poor properties of tissue penetrability 
presumably because they combine with serum proteins to form complexes which 
are either inactive, nondiffusible, or both, may be much less suitable drugs for this 
method of treatment than the arsenoxides, which probably do not so combine and 
which are therefore theoretically more readily diffusible. Indeed, it is still further 
suggested that other drugs, much less effective than either the arsphenamines or 
arsenoxides when administered by the conventional technique, may prove to be 
superior by the new method because of the factor of increased diffusibility. 

As yet, therefore, not only are the factors of dosage and the proper duration 
of treatment unsettled, but it is not yet certain that the most suitable drug or group 
of drugs for this particular technique has been found. 

From the immediate practical standpoint, finally, it must be emphasized that 
the method is one which necessitates at least one week of full hospitalization; 
that its dangers have not yet been accurately defined; and that seventy-eight of 
the ninety-three patients so far reported have been followed for only one year 
after treatment, an interval too short to determine the permanency of results. 

While the method is therefore still in the experimental stage and unsuitable 
for mass application, it may prove nevertheless to be of major importance both 
to the individual patient and the public health. Further intensive study is amply 
justified. 


Supersensitive Serologic Tests as a Guide to Cure.—In the search 
for some standard by which to guide treatment following the disappoint- 
ing discovery that one dose of arsphenamine would not cure syphilis in 
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the human being as it does in the rabbit, the clinicians of an earlier day 
naturally turned to the Wassermann reaction. They were disappointed 
again, at least in the sense that it was soon apparent that the obvious 
course of treating only until the reaction gave a negative result might be 
followed by disastrous relapse in the patient with early syphilis. Ser- 
ologists ever since, however, have dreamed of developing a test a negative 
result from which could be used as a measure of cure. Levine, Littman 
and Kline ?*° relate an attempt to use the Kline exclusion test in such a 
fashion. For this study the authors selected 44 patients with primary, 
secondary or early congenital syphilis. Weakly or strongly positive 
reactions to Kline exclusion tests were obtained at or shortly after 
admission in those tested, and treatment was stopped when at least 
three consecutive exclusion tests, made a week or more apart, gave 
negative results and the cerebrospinal fluid was normal. The average 
period of treatment for the group was twenty-three months ; the minimum 
was five weeks, and the maximum was five years. Followed for from 
eight months to twelve years (37 for two years or more), all patients 
were found at their last examination to be free from any sign or symptom 
of syphilis. 

The danger of relapse in the patient whose treatment is stopped 
as soon as seronegativity is attained is obvious. Not so obvious, but 
equally undesirable is the inevitable gross, unnecessary prolongation of 
treatment which too frequently would follow the use of this “test of 
cure.” In expert hands’ the Kline exclusion test may give almost 
10 per cent false positive or doubtful reactions in normal persons; in 
routine use the proportion may be much higher. This means that, purely 
mathematically, the dice are loaded against any one’s being able to line 
up three consecutive negative results to this test in the average sero- 
diagnostic laboratory, irrespective of whether he has syphilis or not, or 
if he has, of the amount of preceding treatment for it and the need 
for more. 

The crux of the matter seems to lie in the confusion of thought 
reflected by the authors in their discussion of the use of the Kline exclu- 
sion test in the early diagnosis of primary syphilis: 

Rather than forego the use of u:ese important very sensitive blood tests, their 
interpretation should be put on the same basis as that of the specific Widal test 
in an early suspected case of typhoid fever . . . 


The fallacy of that statement is readily apparent. The Widal test is 
performed with a suspension of the causative organism as the antigen; 
in the Kline test the antigen is an extract of beef heart. No fundamental 
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specificity for such an antigen can be claimed; the high order which 
has been achieved is entirely empiric, and there is now * convincing 
evidence to indicate that “beef heart-fixing” reagin and “spirochete- 
fixing” reagin are not identical. 

Kemp **° calls attention to the practical implication of the concept of 
immunity in syphilis to the practicing physician. The most important 
point brought out is that the element of time is an important factor in 
the development of immunity in syphilis and that treatment started before 
the immune response is fully established may abruptly terminate or at 
least disturb its development. It is also true that immunity developed 
after inadequate treatment is inferior to the immunity developed in the 
untreated patient. The physician treating early syphilis must realize 
the responsibility placed on his shoulders. 

The Prognosis of Early Syphilis —Utilizing the “questionnaire by 
mail” method of investigation, Willners 27 sought to trace and determine 
the status of 616 patients with early syphilis who were treated during 
the years 1912 and 1913. It was possible to obtain some information 
regarding 256 patients in this group; of these, 116 (45.3 per cent) were 
dead; 121 (47.3 per cent) were living, free from symptoms, according 
to declarations either by themselves or by their physicians, and 19 (7.4 
per cent) were living but were ill from syphilis or some other disease. 
Assuming that the mortality among the untraced patients was equal to 
that among the traced, Willners records an excess mortality of 32 per 
cent over the death rate for adults in Stockholm in the period under 
consideration. In analyzing the causes of death, however, Wiilners 
gains the impression that this excess death rate is much more due to 
other factors. It is unfortunate that from the nature of the study there 
is little evidence regarding the actual status of the living patients. 

In the course of a discussion of the prognosis of treated syphilis, 
Lomholt ?** remarks on a series of 538 men with early syphilis who 
had been under observation after treatment for from fourteen to twenty- 
three years. Treatment had been begun during the primary stage in 217 
patients and during the secondary stage in 321 patients. Dementia 
paralytica eventually developed in 3 of the former and 15 of the latter. 

The author’s main point is that a negative result on examination of the 
cerebrospinal fluid a year after the suspension of treatment for early 
syphilis gives, for all practical purposes, assurance against the develop- 
ment of neurosyphilis in the future. 
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LATENT SYPHILIS 


According to O’Leary,’** latency may be defined as that period of 
syphilitic infection after the disappearance of the signs of acute syphilis 
when the patient is free from both signs and symptoms of the disease and 
the cerebrospinal fluid is normal. He emphasizes that the therapy of 
latent syphilis cannot be systematized and feels that if the disease has 
been present for thirty or forty years treatment is not warranted but 
that if the stage of latency has only recently been attained treatment 
should be as for early syphilis. Since the great bulk of patients who 
have latent syphilis lie between these extremes, decisions regarding 
treatment must be individualized. 

There is a general tendency to assume that patients with latent 
syphilis suffer nothing but the existence of the positive result to a 
laboratory test. Cormia and Lewis **° correct this fallacy by demon- 
strating that apparently latent syphilis may produce symptoms without 
demonstrable involvement of any vital organ. 


LATE SYPHILIS 


Syphilis of the Thyroid Gland.—Riecke **' reports the cases of 2 
patients with gumma of the thyroid and partially reviews the literature 
on the subject. His patients were women 41 and 54 years of age 
respectively. The first came under observation because of the symptoms 
of tracheal obstruction; at operation a large mass was found to arise 
in the right lobe of the thyroid and to invade the trachea by direct 
extension, with consequent stenosis. On histologic examination this 
mass was found to be a gumma; subsequently the patient was found 
to have a positive serologic reaction for syphilis, and treatment was 
instituted with bismuth. The second case was similar to but less 
dramatic than the first ; the diagnosis was suspected because of the experi- 
ence with the first case, and a serologic test for syphilis was made with 
positive results before operative intervention. Operation was necessitated, 
however, by virtue of the respiratory obstruction. 

From an incomplete review of the literature, the author concludes 
that there are at least four varieties of syphilis of the thyroid gland, 
the nature and severity being dictated by the incidental features of the 
individual case. In early syphilis, generalized invasion of all of the 
tissues does not spare the thyroid, but this is usually quite symptomless. 
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Occasionally, however, there have been reports of acute thyroiditis, 
apparently due to syphilis, in patients with recently acquired syphilitic 
infection. Still others have described a diffuse syphilitic interstitia] 
thyroiditis which is somewhat unconvincing, and finally, as in the present 
cases, the thyroid may present the localization for a gumma which differs 
not at all from gumma arising elsewhere. 

Traumatic Syphilis —‘By traumatic syphilis,” says Higoumenakis,'*? 
“we understand open syphilitic lesions which appear on a wound after 
a violent traumatism of the soft parts, which often causes lesions of the 
subjacent bone, or after repeated micro-traumatisms (contusion),” 
With that somewhat unclear definition of traumatic syphilis, the author 
proceeds to an extensive review of the older literature and the report 
of 6 personally observed cases in which there seemed to be a relation- 
ship between trauma and the development of lesions of syphilis. In 
contrast to some of the previously reported cases, those of the present 
series are relatively unconvincing, but from the literature and _ these 
observations the author concludes : 

(1) Every traumatic ulceration which adopts specific clinical characteristics 
or more simply which does not have any tendency to cicatrise, in spite of proper 
treatment, must cause us to suspect a syphilis which was not diagnosed, either 
acquired or hereditary, or a syphilis which was treated irregularly or insufficiently. 
In these cases, one must make a Wassermann reaction and if necessary one 
should make an experimental treatmert. 


(2) Almost always, one succeeds in demonstrating that such patients suffer 
from acquired or hereditary syphilis which was not diagnosed or of [sic| syphilis 
which was treated insufficiently and ir.egularly. 


(3) The traumatic ulcerations which resist the usual treatments retrocede 
almost always after experimental anti-syphilitic treatment, when it is conducted 
according to the rules and when the traumatic ulceration has already transformed 
itself into a syphilitic lesion. 


Syphilis as a Cause of Elephantiasis of the Lip.—Netherton and 
Curtis *** call attention to a rare manifestation of late syphilis which was 
described by Fournier under the title of diffuse hypertrophic syphiloma. 
There is swelling which is usually limited to the lower lip, although it 
may involve only the upper or both. The lips retain their general form, 
but the involved lip appears to be rolled outward. ‘There is neither 
accompanying lymphadenopathy nor pain. Fournier observed late 
cutaneous syphilids involving the nose and skin in some of his patients. 
In his hands treatment with the iodides and mercury resulted in improve- 
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ment but not cure. The present authors report the lesion in 2 patients, 
who are in every way typical; there was no improvement under 
treatment. 

In discussing the implications involved the authors say : 


Although this condition has been reported as occurring only in syphilitic per- 
sons, there is reason to doubt that syphilis is the true cause. The rarity of the 
disease precludes an extensive investigation of this problem by a single observer. 
All observers have based their opinions regarding the nature of Fournier’s diffuse 
hypertrophic syphiloma on clinical findings. So far as we have been able to deter- 
mine, no one has studied the pathologic character of this condition, and until 
some one is able to obtain tissue for histologic examination the nature of the 
hypertrophy will remain obscure. 


CARDIOVASCULAR SYPHILIS 


Incidence—Perry and Langsam '** present a clinical and necropsy 
study of fatal cardiovascular disease which is based on a series of 877 
autopsies. Of this number, 334 (39.2 per cent) showed evidence of 
cardiovascular disease, and in 243 instances it had been the cause of 
death. Of all the patients who showed evidence of vascular syphilis, 
however, only 37 per cent died as a result of that condition. The 
authors point out the difficulty of attempting to transfer this comparison 
to living patients. 


Cause of Cardiac Hypertrophy.—Strong and Munroe '** found 42 
hearts weighing 750 Gm. or more in 1,372 autopsies. The enlargement 
was due to syphilitic aortic insufficiency in 7 instances. 


Association with Bacterial Endocarditis—To the 11 proved cases of 
vegetative bacterial endocarditis superimposed on syphilitic aortic valvu- 
litis, Braunstein and Townsend '*° were able to add 9 others. Analysis 
of the clinical, bacteriologic and pathologic data available for these 20 
cases forms the basis of their report. 


The clinical and pathologic observations in 20 cases of bacterial endocarditis 
superimposed on syphilitic aortic valvulitis have been analyzed. Two types of 
endocarditis exist, acute and subacute [7 and 13 cases respectively]. Both, though 
similar to the usual type of endocarditis, do present certain differences. 

In cases of the acute type there was a marked prevalence in men. In all the 
cases of this type there was positive evidence of syphilis and absence of a history 
of rheumatic fever; marked dyspnea was present at the onset of the illness, and 


134. Perry, T. M., and Langsam, S. M.: A Study of Cardiovascular Disease in 
Charleston, S. C., Based upon Necropsy Statistics, Am. Heart J. 19:424 (April) 
1940, 

135. Strong, G. F., and Munroe, D. S.: Cardiac Hypertrophy: Forty-Two 
Hearts Weighing Seven Hundred and Fifty Grams or More, Ann. Int. Med. 
13:2253 (June) 1940. 

136. Braunstein, A. L., and Townsend, S. R.: Bacterial Endocarditis Super- 
imposed on Syphilitic Aortic Valvulitis, Arch. Int. Med. 65:957 (May) 1940. 


1164 ARCHIVES OF INTERNAL MEDICINE 


there were typical signs of syphilitic aortic valvular insufficiency and septicemia. 
At autopsy the aortic valvular vegetations were described as large in most of the 
cases in which the size was mentioned. There were syphilitic aortitis, valvulitis, 
aortic insufficiency and cardiac hypertrophy in all. No changes due to rheumatic 
fever were present in any cases. 

In the cases of the subacute type there was also a marked prevalence in men, 
and there was positive evidence of syphilis and absence of a history of rheumatic 
fever in all the cases in which this point was mentioned; no chills, chilly sensa- 
tions or subjective sense of fever were reported in most of the cases; there was 
progressive dyspnea early in the disease, with peripheral edema setting in about 
two months later, reduced incidence of petechiae, embolic phenomena and nephritis; 
there were no changes in the color of the skin of the white patients; typical 
syphilitic aortic valvular insufficiency was present, and the course was typically 
one of cardiovascular syphilis with signs of myocardial failure (left ventricular) 
predominating and endocarditis appearing subdued. Postmortem examinations 
revealed syphilitic aortitis, valvulitis and aortic insufficiency in all the cases; 
cardiac hypertrophy was pronounced, the average cardiac weight being greater 
than in the cases of rheumatism with aortic valvular bacterial endocarditis. In our 
cases the vegetations were noted on the ventricular surfaces and bases of the valves 
and not on the occlusal margins; the vegetations were small, with a marked 
tendency toward healing; destruction or distortion of the aortic cusps was not 
mentioned in any case; there was no evidence of rheumatic changes in any of the 
cases (i. e., in the valves and myocardium). 

From the analysis of the bacteriologic studies it was found that in most of the 
cases acute endocarditis was caused by pyogenic organisms. In 1 case it was 
caused by a nonhemolytic streptococcus. In 2 cases materials taken for cultures 
repeatedly showed no growths, and in 1 case no cultures were made. 

In the cases of subacute endocarditis Str. viridans was observed in materials 
taken for culture intra vitam in 2 cases and post mortem in 2 cases. A non- 
hemolytic streptococcus was observed in materials taken for culture post mortem 
in 1 case. In 2 cases cultures (intra vitam) repeatedly gave negative results, 
and in 6 instances no material was taken for culture. 

The diagnosis of the simultaneous presence of both conditions is admittedly 
difficult, since not many clues are present to arouse suspicion of the existence 
of bacterial endocarditis. Aortic insufficiency will in most instances be readily 
perceived. Subacute endocarditis, however, will in most of the cases manifest 
itself only by a gradual progressive anemia, associated with slight daily inter- 
mittent rises in temperature, to 100 or 101 F. Without other explanation for these 
conditions (fever and anemia) bacterial endocarditis superimposed on syphilitic 
aortic valvulitis must be suspected, and blood cultures should be made repeatedly 
if negative results are given. (In practically all of our cases the temperature 
elevation was thought to be due to terminal pneumonia, while the anemia, in most 
instances, was ignored.) 

When the evidences of subacute endocarditis are more outspoken (i. e., embolic 
phenomena, petechiae and nephritis), then the diagnosis becomes simpler, but it 
must be remembered that these frank forms of subacute bacterial endocarditis are 
only occasionally (as far as we could make out) implanted on syphilitic aortic 
valves. Most frequently they are located on rheumatic or normal valves, and the 
occurrence in these cases of positive Wassermann reactions would tend to throw 
one off the right track. In the presence of definite syphilitic aortic insufficiency, 
bacterial endocarditis, if obvious, is most likely to be situated on a valve other 
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than the aortic. This will probably be true in most cases, even though it may be 
known that syphilitic aortic insufficiency has existed for a long time before the 
present illness. 


Association with Rheumatic Heart Disease-——Swanson*** found 
only 30 reported cases of the combination of rheumatic heart disease 
and syphilitic aortitis, and of these only 14 were authenticated. A study 
of 1,841 autopsies revealed 4 additional instances of the coincidence of 
the two diseases among 57 patients with some form of cardiovascular 
syphilis and 48 patients with active or inactive rheumatic heart disease. 
Concerning the possibility of establishing the correct diagnosis during 
life, the author says: 

Clinically, it is often impossible to establish the diagnosis of combined rheu- 
matic heart disease and syphilitic aortitis. In three cases in this series this was 
true, and the diagnosis was made only at autopsy. However, in Case 1, the 
presence of aortic stenosis associated with clinical and roentgenologic evidence of 
aneurysm of the aorta and a positive blood Wassermann reaction made it possible 
to establish the correct diagnosis. This particular combination of the two lesions, 
and cases of aneurysm of the aorta with mitral stenosis and without aortic 
insufficiency are probably the only two combinations in which the diagnosis can 
be made with certainty clinically. 


Levitt and Levy '** also report the case of a patient with rheumatic 
mitral endocarditis and syphilitic aortitis. 


Association with Rupture of the Aorta—Galbraith and Hardwick '*” 
report the case of a patient who suffered spontaneous rupture of the 
aortic wall without the development of a dissecting aneurysm. Post- 
mortem examination revealed syphilitic aortitis, a defect in the 
intrapericardial portion of the aorta and the pericardium enormously dis- 
tended with blood. The description is so typical of aortic rupture at 
this site due to the mechanism by which dissecting aneurysm occurs 
that one might hesitate to accept syphilis as the sole etiologic agent. 


Pathogenesis of Aortic Insufficiency.—In a study which is of great 
importance to an understanding of the mechanism by which aortic insuf- 
ficiency develops, Wilens '*° determined how much variation in the 
amount of elastic tissue may occur in nonsyphilitic aortas and whether 


137. Swanson, H.: Combined Syphilitic and Rheumatic Disease of the Heart: 
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138. Levitt, A., and Levy, D. S.: Syphilitic Aortic Disease: An Analysis of 
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139, Galbraith, A. J., and Hardwick, S. W.: Spontaneous Rupture of the 
Aorta: Direct Rupture of the Aorta Simulating Dissecting Aneurism, Am. Heart 
J. 19:100 (Jan.) 1940. 
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it is of sufficient magnitude to shield or expose the cusps in the event 
of syphilitic inflammation. Comparative measurements were made on 
73 nonsyphilitic adult hearts and 45 syphilitic aortas, in 24 of which 
aortic regurgitation had developed. He concludes : 


Measurements on the nonsyphilitic aorta reveal that the elastic tissue of the 
media at the root may project a variable distance proximal to the commissural 
attachments of the aortic valve cusps and that the lateral attachments of the cusps 
may show a great deal or very little of the medial coat in the wall of the under- 
lying aorta. These variations do not appear to be related to the size of the aorta 
or heart and are not influenced by age, sex, body length or heart weight. 

Since the lateral attachments of the aortic cusps are chiefly involved in the 
development of aortic insufficiency due to syphilis, it is pointed out that the degree 
of valvular damage may depend in part on the extension of the media in this area. 

Measurements on the syphilitic aorta support this concept. The elastic tissue 
of the media is found to end more abruptly at the commissures in cases in which 
aortic insufficiency has failed to develop than in cases in which the valves are 
incompetent. 

The three commissures in the normal aorta have different amounts of elastic 
tissue in their walls. Although the relative degrees of involvement of each of the 
three commissures varies in individual cases, in a series of cases of syphilitic 
aortitis with aortic insufficiency the average degree of involvement varied directly 
with the amount of intramural elastic tissue. 

The highest point of attachment of the aortic cusps is found to be lower in 
the syphilitic aorta than in the normal one. This displacement is not related to 
changes in the leaflets themselves, since it is found when the cusps are still 
delicate and normally inserted. 


Bellet and his associates ‘*' bring out that while the diastolic murmur 
of aortic regurgitation is usually soft and blowing in quality, occasionally 
it may be strikingly musical and very loud. Numerous explanations 
for the mechanism of the production of such murmurs have been 
advanced, but most recent observers have come to regard a ruptured or 
torn leaflet as practically the only or at least the usual cause of this 
finding, in spite of the fact that in his original description, in 1829, 
Hodgkin associated the murmur with retroversion or eversion of a valve 
leaflet. Bellet and his group have observed 11 patients with this so-called 
“dove-cote” murmur; 6 of them came to postmortem examination. (/ 
the latter, syphilis was the cause of the disease in all, and in all there 
was retroversion of the right anterior aortic valve leaflet. By the term 
“retroversion” the authors mean that at some point distal to the attacli- 
ment of a leaflet to the aortic walls pathologic processes have caused the 
distal portion of the valve to become bent downward toward the 
chamber of the left ventricle. The mechanism by which this is produced 


141. Bellet, S.; Gouley, B.; Nichols, C. F., and McMillan, T. M.: Loud, 
Musical, Diastolic Murmurs of Aortic Insufficiency: Clinical and Pathologic 
Observations upon Their Cause and the Mechanism of Their Production, Am. 
Heart J. 18:483 (Oct.) 1939. 
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is not clear; it may in some instances be the result of bending of the 
valve over a thick, tense, fibrous band running the length of the leaflet 
parallel to the free margin, and the authors suggest that loss of the sup- 
port normally furnished by the elastica may be a contributing factor. 
They think it probable, however, that a number of factors contribute. 
They are properly unwilling to draw sweeping conclusions on the basis 
of so small an amount of material, but their study emphasizes that 
current consensus must be revised and proper place given to retroversion 
of an aortic cusp in the production of this characteristic murmur. 

Epstein’s ** studies would indicate that arteriosclerotic changes in 
the aorta and aortic valves alone rarely produce the characteristic mur- 
mur of the aortic regurgitation. 

Aneurysm.—Of the 224 patients with aortic aneurysm whose cases 
were analyzed by Collins,‘** only 155 (69.2 per cent) were found to 
have syphilis. This incidence of syphilis is lower than that usually 
observed and would raise the question of the care with which syphiliis 
was excluded in the cases of the presumably nonsyphilitic group. 

Valsalva treated aneurysm by venesection and restriction of fluids, 
and Marzullo *** reports an interesting case in which his treatment was 
similar. Fourteen months after seven venesections of 500 cc. each at 
intervals of three or four days and the administration of phenylhy- 
drazine, roentgen examination showed complete calcification of the 
aneurysmal sac. 


Aneurysm of the Pulmonary Artery—-Boyd and McGavack **° point 
out that the role of syphilis in the production of aneurysm of the pul- 
monary artery has been a matter for dispute. From 2 personally 
observed cases and a review of 109 others reported in the literature, 
however, they conclude that approximately a third of the aneurysms 
are syphilitic in origin. 

Intracranial Aneurysm.—The study by McDonald and Korb *** con- 
firms the general impression that syphilis uncommonly is the cause of 
intracranial aneurysm. Bassoe’s ‘7 experience is in agreement regard- 
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ing the small aneurysms of the circle of Willis, but he feels that the 
larger aneurysms of the vertebral and basilar arteries more frequently 
may be due to syphilis. 

Roentgenologic Examination in Diagnosis of Syphilitic Aortitis— 
There has been an unjustified tendency to feel that routine roentgenologic 
examination is of great value in determining the presence of syphilitic 
aortitis. Speaking from the experience of a competent radiologist, 
Sussman *** says: 


Well defined deviations from the normal in size of the aorta yield evidence 
of disease. Our methods of measurement do not permit of precise determination of 
minor deviations, particularly in the ascending portion. Experience in roentgen- 
oscopy of the chest, particularly as it permits observations of the variations in the 
great vessels due to the position of the diaphragm, of posture, of chest deformity 
and of age, has appeared more valuable than rigid application of mensuration. 
The smaller the deviation from normal the less valuable and sometimes more 
confusing is the information obtained. The roentgen examination of the aorta 
may not prove particularly valuable in the early diagnosis of luetic aortitis. 

It is my impression that as regards the two great vessels, if the roentgen find- 
ings are considered alone and completely apart from the clinical data, the value 
of the examination has been overestimated in the literature. In actual practice 
it has its definite place when considered as an integral part of the physical 
examination. 


NEUROSYPHILIS 


Diagnosis.—Prendergast **° provides a general discussion of the 
problems presented by dementia paralytica and concludes with a strong 
plea for routine examination of the cerebrospinal fluid in every patient 
with syphilis. Concerning this he says: 


I do not propose to follow this question in greater detail, because to do so 
would require a lengthy article in itself; my sole object is to urge strongly the 
routine lumbar puncture of every syphilitic and so to avoid what we have 
repeatedly seen in patients arriving at Mont Park: the development of typical 
general paralysis when the patient is actually undergoing intensive arsenic and 
bismuth therapy. . . . To medical men who are not accustomed to dealing 
with paretics, it may seem that an unnecessary fuss is being made about a rela- 
tively infrequent disease. When it is remembered that almost every case of 
general paralysis brings with it social tragedy for the patient’s dependants and 
relatives, and that it is undoubtedly the most tragic of diseases, it will be realized 
that one cannot be too radical or too meticulous in combating it. 


Argyll Robertson Pupil_—From a series of observations in which the 
cat was employed as the experimental animal, Spiegel and Scala ‘°° con- 
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clude that the pathologic basis for the Argyll Robertson phenomenon 
should be sought in the reflex apparatus inducing contraction of the 
pupil and not in the dilator mechanism. 


Optic Atrophy—Moore and Woods **' present two papers reviewing 
the literature on syphilitic primary optic atrophy. The first considers 
the pathology and pathogenesis of the condition: ' 


This paper critically examines the recent literature on the pathology and patho- 
genesis of syphilitic primary optic atrophy. The scanty pathologic data available 
throw little light on the pathogenesis of the condition, although they seem con- 
clusively to demonstrate that optic atrophy is not due to actual syphilitic inflam- 
mation of the optic nerves dependent on the presence therein of the causative 
organism. 

The newer theories as to the pathogenesis of optic atrophy are five: 

1. That it may be due to the virus of lymphogranuloma inguinale. This theory 
has so far nothing to support it. 

2. That it may be due to vascular constriction, functional or anatomic, within 
the optic nerves, with subsequent nutritional disturbances leading to atrophy; and 
that it may be relieved or arrested by the use of vasodilator drugs. This theory 
seems ill-founded, and is now largely abandoned. 

3. That it may be due to a disturbance of the inter-relationship between the 
factors of intraocular tension and retinal arterial systolic and diastolic blood 
pressure (the latter dependent on systemic hypotonia). This theory, advanced by 
Lauber and Sobanski, seems unsupported by the observed facts. 

4, That it may be due to adhesive optochiasmal arachnoiditis. While this theory 
may explain the occasional case, it certainly does not suffice for many others, in 
whom arachnoiditis cannot be demonstrated at operation or necropsy. 

5. That it may be due to the combination of neurosyphilis and nutritional 
deficiency. This theory has some clinical and more experimental backing, but 
requires much further study before it can be accepted. 

In short, it seems probable that the pathogenesis of syphilitic primary optic 
atrophy, so often (perhaps almost always) associated with tabes dorsalis, is identical 
with that of tabes dorsalis itself. This, in turn, is as yet unknown, though recent 
studies, especially in the field of nutrition, offer hope of its elucidation. 


The second paper deals with the results observed from treatment. 
The subject is so confused and standards of diagnosis, methods of treat- 
ment and the terms of post-treatment observation are so variable that 
again the authors find it impossible to draw definite conclusions. It 
appears to them, however, that subdural treatment and inoculation 
malaria are the methods which deserve further study and that trypars- 
amide is relatively contraindicated. 
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Neurogenic Bladder.—Emmett **? calls attention to obstruction of the 
vesical neck, which undoubtedly frequently plays a large role in pro- 
ducing the tabetic bladder. According to his concept the presence of 
urinary retention should be regarded as an imbalance between the 
detrusor muscle and the vesicle neck. “Weakening” the vesical neck by 
surgical means should allow a weak detrusor muscle to empty the 
bladder. He reports 3 cases of tabes dorsalis in which the urinary 
difficulties were relieved by transurethral resection of prostatic tissue. 

After four years Brodie, Helfert and Phifer*®* have restudied 
cystometrically 13 of a group of 24 patients with asymptomatic neuro- 
syphilis. Only 3 of these 13 patients had normal cystometrograms when 
originally studied, and now only 2 have normal ones. The clinical 
diagnosis as to syphilis has been changed in 4 instances: from asymp- 
tomatic neurosyphilis to tabes dorsalis in 3 instances and to meningo- 
vascular neurosyphilis in 1. They conclude that neurologic changes can 
be demonstrated in the bladders of patients with asymptomatic neuro- 
syphilis. These cystometric changes occur before symptoms referable 
to the bladder develop. 

M yograms.—From myographic studies on 20 patients, 7 of which are 
here reported, Kramer and Schaltenbrand *** found spasticity and slight 
muscular rigidity in patients with dementia paralytica whether or not 


of the tabetic form, while hypotonia was the rule in patients with tabes 
dorsalis. 


Charcot Joints—According to Sherwood and Hutchins? all 
observers are united in agreement with Volkmann’s theory of multiple 
trauma made possible by virtue of loss of deep pain sense’ as the imme- 
diate cause of Charcot’s joint, and not, as Charcot felt, some underlying 
trophic change in the joint. Their conclusions are based on the study of 
15 cases, and 586 cases collected from the literature. They found that 
there were twice as many men as women; the condition occurred in all 
ages from 20 to 70; neurologic examination revealed some abnormality 
in 80 per cent; the ankle and foot were involved in 98 per cent; the 
knee in 60 per cent; the hip in 20 per cent, and the spine and upper 
extremities in 12 per cent, with involvement of more than one joint in 
35 per cent of cases. In 60 per cent of cases the patients had positive 
reactions to serologic tests for syphilis. Disparity between the patient’s 
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complaint and the physical findings is clinically the one factor more than 
any other to suggest the diagnosis. The onset may be insidious but 
usually is rather abrupt and is initiated either by a fali or by the sponta- 
neous development of an acutely swollen, moderately painful joint. In 
either case, the swelling and pain become less acute in a short time, but 
residual weakness and unsteadiness occur and the typical flail joint 
develops. 

Laboratory tests are of aid in making the diagnosis only if serologic 
reactions for syphilis are positive in blood and/or cerebrospinal fluid. 
The authors emphasize that these laboratory tests are a supplementary 
and not a diagnostic measure; typical Charcot joints may occur in 
patients whose tabes has “burned out” and who have negative serologic 
reactions both in blood and cerebrospinal fluid. 

If made early enough, roentgenograms reveal changes consistent 
with ordinary but severe hypertrophic osteoarthritis. Later, however, 
the typical case reveals multiple, spontaneous, chip-type fractures with 
excessive capsular bony overgrowth and joint effusion. 

Treatment should be based on the realization that the fundamental 
cause of the condition is multiple trauma to the joint. Reduction of this 
by fixation is essential and may be accomplished either by an external 
appliance or by arthrodesis. Antisyphilitic treatment as such is useless, 
since the arthropathy is the result of previous damage to spinal cord 
pathways and is in itself neither a manifestation of progression of the 
neurologic lesion nor a lesion directly due to syphilis. 

Batt and Hampton *** were able to find 5 cases of spontaneous frac- 
ture of the neck of the femur through the site of the epiphysial line occur- 
ring in adults. Three of the patients had tabes; a fourth had a positive 
reaction to serologic tests for syphilis in the blood but no signs of neuro- 
syphilis. In the fifth patient the fracture was thought to be due to 
radiation osteonecrosis. 

Hypertrophic Pachymeningitis.—In the light of the fact that so few of 
the cases of hypertrophic spinal pachymeningitis which are found post 
mortem have been diagnosd clinically, Wilson, Bartle and Dean ‘* 
attempt to correlate the more outstanding clinical features of the condi- 
tion with the anatomic changes in 15 patients, 12 of whom came to 
necropsy. 

The characteristic pathologic features are lymphocytic infiltration and fibrous 
hyperplasia of the dura which may be adherent to the piaarachnoid, compression 


of the spinal roots and secondary degeneration of the cord, particularly of the 
posterior columns and the dorsal and ventral spinocerebellar tracts; chronic circu- 
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latory insufficiency with resultant myelomalacia of the gray and white matter over 
several segments above and below the level of greatest involvement. 


Unfortunately, there are no pathognomonic features either of the 
symptomatology or the clinical manifestations. It is a disease of adults, 
is more common in men and is most frequently caused by syphilis (8 of 
the present 15), and the most usual symptom is root pain. Atrophy of 
the muscles with diminution or loss of reflexes at the level of the 
involved segments, with evidence of a lesion of the pyramidal tracts below, 
is the most common manifestation. There may be ataxia; difficulty in 
bladder function is not uncommon, and there frequently is an ill defined 
sensory level which may be of the dissociated type. Roentgenograms 
of the vertebral column show nothing unless there is associated Pott’s 
disease or vertebral trauma, but studies after injection of iodized poppy- 
seed oil possibly offer the best method of verifying the diagnosis when 
it is suspected. Spinal manometry is of little help in excluding tumor 
of the cord, and negative results of the laboratory tests on the fluid are of 
no assistance. 

When manometry has revealed a partial block, the authors feel that 
iodized oil is invaluable in differentiating pachymeningitis from tumor. 
They point out that “once the lipiodol passes a tumor there is an unde- 
layed ‘sheer drop’ into the sacral cul-de-sac, but in pachymeningitis con- 
secutive examinations over several days may reveal particles of oil 
suspended at varying regions below the clinical level.” In addition, 
motor symptoms above the level of block argue against tumor, and a 
transient exacerbation of segmental symptoms after injection of iodized 
oil is in favor of the chronic inflammatory process. 

In treatment, the authors recommend vigorous antisyphilitic therapy 
for these patients who have syphilis, pointing out, however, that this 
could hope to gain only arrest of further progress of the disease. For 
those without syphilis in whom tuberculosis as an etiolgic agent can be 
excluded, they feel with most other authors that surgical decompression 
should be given more serious consideration. 

Hassin and Zeitlin *** present a case of cerebral hypertrophic pachy- 
meningitis which serves particularly to point out the role which basilar 
paychmeningitis may play in causing bulbar paralysis. 

Syphilitic Transverse Myelitis-—Berman **° notes that judging by 
the frequency of published reports acute syphilitic transverse myelitis, 
which formerly was a common manifestation of neurosyphilis, is becom- 
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ing rare. In the past fifteen years only 5 cases have been reported in 
this country. It is a disease of men with early syphilis who have had 
no or totally inadequate treatment and results from thrombosis of one 
of the spinal arteries, usually the anterior, in the dorsolumbar region of 
the cord. The onset is commonly sudden, and signs and symptoms vary 
with the location and extent of the lesion. Most often there are sudden, 
complete flaccid paralysis of both lower extremities and urinary reten- 
tion, with constipation, sensory disturbances and trophic changes later 
developing. Prodromal symptoms if present are not characteristic. 
With the development of paralysis, the neurolgic changes and the prog- 
nosis depend on the extent of injury to the various cord structures. No 
characteristic changes in the cerebrospinal fluid occur; it may be quite 
normal. 

Pseudobulbar Palsy—Langworthy and Hesser**® point out that 
pseudobulbar palsy is a syndrome about which little is known. Even 
the term is a misnomer; supranuclear bulbar palsy would more accu- 
rately describe the lesion. The cardinal clinical features of the condition 
are difficulties in speech, mastication and deglutition, without signs of 
injury to the bulbar nuclei. In most instances it results from cerebral 
vascular lesions due to arteriosclerosis or syphilis. 

Syphilitic Polyneuritis—Simon and Berman‘ describe the case of 
a patient with polyneuritis in which they attempt to indict syphilis as the 
etiologic agent, well realizing this to be difficult in view of the fact that 
the patient had had acute parotitis at the onset of the signs of neuritis 
and had previously had both bismuth and neoarsphenamine for the treat- 
ment of syphilis. They say: 

The diagnosis of the syphilitic origin in this case must depend on the clinical 
history and examination, the positive serologic reactions of the blood and spinal 
fluid and the pathologic evidence that the clinical symptoms were due to pan- 
vasculitis, with infiltration in and about the walls of the blood vessels, associated 
with intimal proliferation, leading to obliterative endarteritis and endophlebitis. 
This is a characteristic lesion of syphilis. 


Fetterman and Spitler *®* list syphilis as a cause of peripheral neu- 
ritis. This must be an extraordinarily rare condition. 


Treatment of Neurosyphilis.—Merritt '** expresses the belief that in 
the treatment of neurosyphilis the choice of a method for the adminis- 
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Entity, Arch. Neurol. & Psychiat. 42:273 (Aug.) 1939. 

162. Fetterman, J. L., and Spitler, D. K.: Vascular Disorders of Peripheral 
Nerves, J. A. M. A. 114:2275 (June 8) 1940. 

163. Merritt, H. H.: Neurosyphilis and Its Treatment, New England J. Med. 
221:817 (Nov. 23) 1939. 
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tration of fever depends much more on the facilities at hand than on any 
intrinsic differences in the value of inoculation malaria and fever induced 
by mechanical means. 

Binswanger *“* suggests the use of insulin in the control of lightning 
pains and reports unconvincing results in 1 patient. 

Black **° and Macht **° report more or less benefit in patients with 
tabes dorsalis to whom cobra venom was given to relieve lightning pains. 

Kroll *** summarizes his study on the use of quartan malaria in the 
treatment of neurosyphilis : 


1. The literature of quartan fever in the therapy of neurosyphilis is reviewed. 

2. Sixty-two cases, all but 1 afflicted with one of the various forms of neuro- 
syphilis, were inoculated intravenously. Seven, 5 of whom were colored, failed 
to show evidence of infection. 

3. The incubation period for white individuals averaged 14.3 days, and 19.1 
days for negroes, the latter group exhibiting the greater number of variations. 
The so-called latent incubation period may extend as much as three to four 
months. 

4. The average height of paroxysms ranged from 104.5 to 106° F. 

5. A relatively small number of complications were met with and they were 
easily and successfully handled. 

6. One patient (1.8 per cent) died as result of quartan malaria. 

7. Malarial relapses, which occurred in 8 per cent of patients, may be definitely 
avoided by the use of atabrin and plasmochin in combination with quinine. 

8. Response of the blood Wassermann reaction was poor even after prolonged 
observation and postmalarial treatment. 

9. Of the 23 general paretics who could be followed, 3 died, 1 as the result of 
malaria and the other 2 of causes unrelated to neurosyphilis; 4 gained no improve- 
ment, 1 manifested moderate improvement, 10 showed incomplete remission, and 
5 regained complete former levels. 

10. Eleven patients with asymptomatic neurosyphilis exhibited no progression; 
all but a few showed varying degrees of improvement in the spinal fluid. 

11. Of the 13 tabetics, 1 died of a cause unrelated to neurosyphilis; all showed 
varying grades of relief. In 5 out of the 6 cases with primary optic atrophy, 
conservation of existing sight was achieved. 

12. Improvement was noted in all 5 with meningovascular neurosyphilis. 

13. A large number of patients had a considerable amount of pre- and post- 
malarial therapy which partially obscured the effects of quartan malaria. 


164. Binswanger, H.: Kasuistischer Beitrag zur Bekampfung tabischer Krisen. 
Insulin zur Stillung lanzinierender Schmerzen, Schweiz. med. Wchnschr. 69: 1327 
(Dec. 30) 1939, 

165. Black, N. T., Jr.: Cobra Venom for the Relief of Pain, South. M. J. 
33:432 (April) 1940. 

166. Macht, D. I.: Cobra Venom Therapy in Dermatology and Syphilology, 
Urol. & Cutan. Rev. 44:119 (Feb.) 1940. 

167. Kroll, M. M.: Quartan Malaria in the Treatment of Neurosyphilis, Am. 
J. Syph., Gonor. & Ven. Dis. 24:148 (March) 1940. 
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14. The complement fixation reaction of the cerebrospinal fluid showed the least 
response following quartan malaria. The cell count and protein content were more 
readily influenced. Mastic curve changes were observed to parallel the protein 
variation, 

15. No direct correlation was found between clinical and serologic improvement. 


Fong *** analyzes the results of inoculating 436 Negro patients with 
neurosyphilis with quartan malaria. This was successful in only 229 or 
53.2 per cent, and failure was more common among those patients with 
the more negroid features. Six, or 2.5 per cent, of the successfully 
inoculated patients died as a direct result, and among the remainder 
13.9 per cent were greatly improved by treatment, 33.1 per cent were 
improved and 52.8 per cent were unimproved. 

Kopp and Solomon? analyzed the records of 302 patients with 
neurosyphilis who had been treated with malaria in an effort to deter- 
mine whether the height and duration of the produced fever could be 
related to the therapeutic results. They find the best results to obtain in 
those patients who had more than one hundred and fifty hours of fever 
with a temperature above 100 F., but could observe no correlation 
between the height of the peaks and the eventual outcome. By corollary, 
patients who had more than ten paroxysms were improved more often 
than those who had less. 

From their experience with the treatment of 155 patients with 
dementia paralytica by means of inoculation malaria, Mays, Oden and 
Cox **° comment : 


Our limited experience with the two types of malaria would seem to indicate 
that quartan malaria is preferable to tertian malaria in the treatment of dementia 
paralytica because of its higher improvement rate, its lower death rate and the 
more prolonged temperature elevation. 

The grandiose-excited type carries the most favorable and the simple deterio- 
rated type the least favorable outlook for recovery. 

A minimum of 15 paroxysms with temperature elevations of 104 degrees or 
above is desirable. The severity of the paroxysms, rather than the number, is the 
therapeutic desideratum. 

It is frequently advisable to precede malaria therapy with a course of trypars- 
amide and thiobismol in very debilitated patients. 


168. Fong, T. C. C.: Therapeutic Quartan Malaria in the Therapy of Neuro- 
syphilis Among Negroes, Am. J. Syph., Gonor. & Ven. Dis. 24:133 (March) 
1940. 

169. Kopp, I., and Solomon, H. C.: The Malarial Treatment of General 
Paresis: Relation of the Height, Duration, and Frequency of Fever to the Clinical 
and Serologic Results, Am. J. Syph., Gonor. & Ven. Dis. 28:585 (Sept.) 1939. 

170. Mays, J. R. S.; Oden, J. W., and Cox, C. G.: Malaria Therapy in 
Dementia Paralytica: A Statistical and Sociological Study of Three Hundred 
Cases Treated with Tertian or Quartan Malaria and Tryparsamide Over a Seven- 
Year Period, South. M. J. $8:255 (March) 1940. 
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The death rate can be materially lowered by careful observation and proper 
symptomatic treatment of the patient during the acute and postmalaria period, 
During the febrile periods the patient should receive fruit juices and sodium 
chloride. Anemia and cachexia will improve with tube feeding, ferrous sulphate 
administration and repeated small whole blood transfusions. 

Psychotic symptoms such as hallucinations, grandiose or paranoid delusions 
and hypochondria frequently show an exacerbation during the period of acute 
malaria, but clear up readily with the administration of quinine and are of no 
consistent prognostic significance. 

Convulsions appearing in cases of dementia paralytica tend to decrease the 
recovery rate and to increase the mortality rate. The number and severity of 
convulsive seizures tend to decrease following malaria therapy, although the reverse 
is frequently true during the period of active malaria. 

We were unable to establish an absolute correlation between the clinical and 
serologic improvement. 

There was no significant improvement in the neurologic symptoms following 
malaria therapy. 


Bennett, Nielsen, Fechner and Cash*** report on the treatment of 
neurosyphilis with combined fever and chemotherapy. 


Untoward Effects from Fever Therapy.—Neymann and Osborne '” 
say: 

1. The main dangers of artificial fever produced by physical means are exhaus- 
tion, burns and death. 

2. Death as a result of electropyrexia is a rare occurrence and can be avoided 
by good clinical judgment and proper care. 

3. Heat stroke can and must be avoided. Patients must never be allowed to 
reach a temperature above 42.5° C. (108.5° F.). Under ordinary conditions a 
maximum temperature of 41.5° C. (106.7° F.) suffices for all clinical needs. 
Pyrometers are valuable for reading a patient’s temperature from moment to 
moment. 

4. External heating is more exhausting than penetrating heat. It reverses the 
natural thermal gradients of the body by heating the skin higher than the viscera. 
It also deprives the body of its physiological safety valves by heating the extremi- 
ties to the same degree as the torso. It relatively increases the heart rate and 
decreases the sweat production. 

5. Adding moisture to the air of a hot air cabinet makes the heating of the 
patient more efficient but does not alter the unphysiological action of external 
heat. The much applauded and socalled intrinsic value of air-conditioning alone 
is therefore a myth. 

6. Burns can be avoided by proper technic. Conventional spark gap diathermy 
machines are inclined to cause a liquefaction of the subcutaneous fat and should 
not be used for producing fever in very obese individuals. No machines are fool 
proof. All may cause burns if improperly used. This applies to electric blankets, 


171. Bennett, A. E.; Nielsen, J. C.; Fechner, A. H., and Cash, P. T.: Combined 
Artificial Fever and Chemotherapy in Dementia Paralytica: Preliminary Report 
of Seventy Cases, Arch. Phys. Therapy 20:620 (Oct.) 1939. 

172. Neymann, C. A., and Osborne, S. L.: The Dangers of Electropyrexia, M. 
Rec. 150:423 (Dec. 20) 1939. 
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diathermy machines, radiotherms, hot air cabinets with or without air-conditioning 
and inductotherms. 


7. It is important to attempt to replace the sodium chloride lost through per- 
spiration by having the patient drink six-tenths percent sodium chloride solution 
during treatment. The tendency towards acidosis may be influenced by giving 
fruit juices and sugar solutions. 


Wilson *** reports briefly on the clinical and autopsy observations 
on 4 patients who died of heat stroke, 1 from the sun and 3 from induced 
artificial fever. Gross hyperpyrexia was the most striking clinical fea- 
ture, and the pathologic change common to all 4 cases and probably the 
actual cause of death was extensive hemorrhage under the endocardium 
of the left ventricle, especially.on the septal wall in the region of the 
bundle of His. 


Treatment of Malaria Inoculata—Grimm ** brings out the fact that 
in the termination of inoculation malaria it is necessary to utilize full 
doses of potent antimalarial drugs over appropriate periods of time in 
order to prevent relapse. Young and McLendon '*® show that both 
mapharsen and tryparsamide relieve symptoms of induced quartan 
malaria without eradicating the infection. 


SYPHILIS AND PREGNANCY 


“Syphilis in Mother and Child” is the title of a brochure by Cole, 
Jeans and collaborators **® which was published as a supplement to 
Venereal Disease Information and so is available for widespread dis- 
tribution. It provides a summary of current consensus on the problems 
implied in the title but is weakest in the most troublesome field, i. e., 
the management of an apparently normal child born to a mother with 
syphilis. 

By a modification of the questionnaire method, Fluent **? sought to 
determine why pregnant women do not avail themselves of antepartum 
care as early as is necessary for the health and safety of mother and 
baby. The most common reason could be classified under “inability 
to recognize need for medical care.” 


173. Wilson, G.: The Cardiopathology of Heatstroke, J. A. M. A. 112.557 
(Feb. 17) 1940. 

174. Grimm, K.: Beitrag zur Therapieresistenz der Impfmalaria, Dermat. 
Wehnschr. 110:179 (March 2) 1940. 

175. Young, M. D., and McLendon, S. B.: Treatment of Induced Malaria in 
Negro Paretics with Mapharsen and Tryparsamide, Pub. Health Rep. 54:1509 
(Aug. 18) 1939, 

176. Cole, H. N.; Jeans, P. C., and others: Syphilis in Mother and Child, 
Ven. Dis. Inform., 1940, supp. 7, p. 1. 

177. Fluent, M. A.: Securing Early Antepartum Care, Pub. Health Nursing 
32:28 (Jan.) 1940. 
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Syphilis as a Cause of Fetal and Neonatal Deaths.—Adair aid 
Potter ** found that 371 neonatal deaths and 402 stillbirths had 
occurred in the course of the delivery of 17,728 patients. Syphilis was 
a minor factor as a cause of death in this group. Thirteen of the mothers 
gave positive reactions to serologic tests for syphilis, but only 4 infants 
were thought to have died as a result of syphilitic infection. 

During a period in which their agency had supervised 16,834 
deliveries, mostly in patients’ homes, Buxbaum and Udesky **° were able 
to find 128 cases (0.7 per cent) in which intrauterine death of the fetus 
was known to have taken place after the twenty-eighth week and before 
the onset of labor. 

Increasing age, a history of repeated abortions or stillbirths and 
larger number of previous pregnancies obviously made for an increased 
tendency to develop this complication. Syphilis and late toxemias of 
pregnancy were the most important associated diseases. 


Effect of Treatment.—Halloran **° seized the opportunity to deter- 
mine the effects of varying amounts of antisyphilitic treatment on the 
expectant mother by following the outcome for the product of concep- 
tion in 513 women with syphilis. Sixteen women had received no anti- 
syphilitic treatment; 2 of these delivered stillborn infants, and 11 gave 
birth to living children with syphilis. Only 3 infants of these mothers 
were apparently nonsyphilitic. Among the 264 women who received 
less than six intravenous injections of an arsenical drug, the pregnancies 
in 20 terminated in abortion or stillbirth, in 53 resulted in syphilitic 
infants and in 191 (72 per cent) resulted in living, apparently nonsyphi- 
litic infants. Similarly, among the 149 women who received from six 
to ten intravenous treatments 119 (80 per cent) produced living children 
who apparently were well. Even more striking was the fact that among 
the 84 women who received more than ten intravenous injections with 
accompanying heavy metal there were no abortions or stillbirths and only 
6 of their children had syphilis. 

Astrachan’s '** data on the outcome of pregnancy for women with 
syphilis emphasize that regardless of treatment the risk to the fetus is 
greater the more recent the infection of the mother. 


178. Adair, F. L., and Potter, E. L.: Fetal and Neonatal Disease and Death, 
Am. J. Obst. & Gynec. 37:993 (June) 1939. 

179. Buxbaum, H., and Udesky, I. C.: Intrauterine Death of the Foetus After 
the Twenty-Eighth Week, Am. J. Obst. & Gynec. 39:659 (April) 1940. 

180. Halloran, C. R.: A Review of the Records of Syphilitic Pregnant Women 
Treated at the Los Angeles Maternity Service Over a Ten-Year Period, Am. 
J. Obst. & Gynec. 38:135 (July) 1939. 

181. Astrachan, G. D.: Syphilis in Pregnancy, New York State J. Med. 40: 
43 (Jan. 1) 1940. 
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CONGENITAL SYPHILIS 


Incidence.—According to Talbot,’’? there has been a 50 per cent 
reduction in the reported cases of early congenital syphilis in Connecticut 
during the three and a half years the premarital blood test law has been 
in effect in that state. 

Clifton and Heinz ** found 26, or 0.46 per cent, of 5,625 children 
admitted to a large children’s hospital to have congenital syphilis. Negro 
children constituted only 3.3 per cent of all children but formed 18 per 
cent of those with congenital syphilis. 

Kemkes *** found that among 6,337 average public school children 
in Frankfort on the Main 14 (0.22 per cent) had congenital syphilis. The 
same was true of 8 among the 745 retarded school children and of 2 
among the 201 children in the deaf and dumb institute, but of none of 
the 349 intermediate school children. 

Hereditary Ectodermal Dysplasia——De Silva ‘** reviews the litera- 
ture on hereditary ectodermal dysplasia of the anhydrotic type, reports 
4 personally observed cases and brings out the differential diagnostic 
points between this condition and congenital syphilis. The teeth are 
malformed but easily may be distinguished from Hutchinson’s teeth. 
Fissuring to be confused with rhagades is sometimes present but is 
usually about the nose rather than the mouth. Corneal opacities are 
sometimes present. Hypotrichosis and absence of sweat glands are 
common. 

Clavicular Sign.—The significance of enlargement of the medial end 
of the clavicle (Higoumenakis’ sign) as a diagnostic sign of congenital 
syphilis has not been settled. Young *** found 6 consecutive patients 
with late congenital syphilis to have definite enlargement of the medial 
end of the clavicle. Dax and Stewart,'*® however, examined 64 con- 
genitally syphilitic patients (29 female and 35 male) for the sign and 
found it in only 19 (29.7 per cent). It was also present in 65 (5.4 per 
cent) of 1,200 patients, half of them male, examined as controls. 


Changes Observed Roentgenologically in Bones——In an effort to 
clarify some of the difficulties involved in making the diagnosis of con- 


182. Talbot, H. P.: Premarital Blood Tests and Congenital Syphilis, Connecti- 
cut Health Bull. 1:229 (Sept.) 1939. 

183. Kemkes, B.: Zur Frage der Haufigkeit der Lues Congenita, Ztschr. f. 
Kinderh. 61:121 (June) 1939. 

184. de Silva, P. C. C.: Hereditary Ectodermal Dysplasia of the Anhydrotic 
Type, Quart. J. Med. 8:97 (April) 1939. 

185. Young, K. L.: Clavicle Sign of Late Congenital Syphilis, Arch. Dermat. 
& Syph. 41:1060 (June) 1940. 

186. Dax, E. C., and Stewart, R. M.: The Sign of the Clavicle. Brit. M. J. 
1:771 (April 15) 1939. 
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genital syphilis during the first few months of life, Christie" studieq 
83 infants born of syphilitic mothers by roentgenographic examination 
of the long bones. By this means a diagnosis of syphilis, later shown by 
clinical and serologic follow-up to be correct, was made early in only 2 
instances. The diagnosis of “no syphilis” was made on the basis of 
roentgenographic examination in 47 instances, and this was later shown 
by follow-up to be correct. In 23 instances the roentgenologic diagnosis 
was reported as doubtful; the mothers of 22 of these 23 infants had heen 
treated with bismuth during the pregnancy. He concludes: 


Since conditions other than syphilis may bring about changes in the bones 
apparent in roentgenograms, it is advisable to confirm the roentgenographic find- 
ings by clinical or serologic examinations before a definite diagnosis of syphilis 
is made and treatment for the disease is instituted. 


Caffey *** has made an extensive study of roentgenography of infants’ 
bones, with particular reference to the usefulness of the method in the 
early diagnosis of congenital syphilis. He summarizes the present con- 
tribution as follows: 


Roentgenograms of the skeletons of 550 non-syphilitic infants were studied. 
The significant clinical and laboratory data with roentgenograms from 22 selected 
cases are presented. 

These roentgenograms show changes indistinguishable from syphilitic osteo- 
chondritis, syphilitic osteoperiostitis and syphilitic osteomyelitis. 

The earliest and most frequent forms of syphilitic osteochondritis were simu- 
lated in 14 patients with bacteremia (due to staphylococcus, pneumococcus and 
tubercle bacillus), erythroblastosis foetalis, septic hemolytic anemia, familial hemo- 
lytic anemia, multiple birth injuries, congenital atresia of the biliary apparatus, 
severe malnutrition, unexplained hemiparesis, protozoan encephalitis and maternal 
bismuth therapy. In this non-syphilitic group no cases resembling the following 
rarer types of syphilitic osteochondritis were found, (1) “saw-tooth” metaphyses, 
(2) foci of rarefaction in the angles of the cartilage-shaft junctions, (3) multiple 
infarctions through the ends of the shafts. 

Both diffuse syphilitic osteoperiostitis and syphilitic osteoperiostitis callosa were 
simulated in healing rickets, prematurity, traumatic periostitis of the newborn, 
gonococcal bacteremia and undiagnosed disorders of nutrition. 

Syphilitic osteomyelitis was simulated in multiple pyogenic osteomyelitis. 
Wimberger’s sign, symmetrical osteomyelitis of the proximal medial aspects of 
the tibiae, was not encountered in this nonsyphilitic group. 

The roentgenographic skeletal lesions of early infantile syphilis are simulated 
in a wide variety of conditions in young infants. 


187. Christie, A. U.: The Value of Roentgenographic Examination in the 
Diagnosis of Syphilis in Newborn Infants, J. Pediat. 15:230 (Aug.) 1939. 

188. Caffey, J.: Syphilis of the Skeleton in Early Infancy: The Nonspecificity 
of Many of the Roentgenographic Changes, Am. J. Roentgenol. 42:637 (Nov.) 
1939. 
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The roentgenographic findings in the skeleton per se are not conclusively diag- 
nostic of early infantile syphilis and they should not be used alone as presumptive 
evidence for the institution of antisyphilitic therapy. 

Osteochondritis, osteoperiostitis and osteomyelitis present in combinations are 
more indicative of syphilis than the presence of any of these lesions alone. 

In evaluating roentgenographic bone changes in young infants we would do 
well to remember the advice of Wimberger and of McLean. 

Wimberger: “If in a case there are no other conclusive factors which make 
possible the diagnosis of syphilis, the roentgen findings as a rule will not make 
the diagnosis.” 

McLean: “Roentgenographic examination is not intended to offer the clinician 
a substitute for scrupulous clinical examination nor is it suggested that roent- 
genology will ever assume the place now held by serology in the diagnosis of the 
disease. It is only by the correlation of clinical, serologic and roentgenologic 
observations that the knowledge of congenital syphilis will be furthered.” 


The same author ** describes changes in the long bones of infants 
newborn to syphilitic mothers who had been treated with bismuth during 
pregnancy ; he believed these changes to be due to deposition of bismuth 
but felt that syphilitic osteochondritis could not be excluded. The dis- 
tinction is so important that in an effort to gain further information 
Whitridge **° gave intramuscular injections of a bismuth compound to 
12 nonsyphilitic women during the last trimester of pregnancy. Roent- 
genograms of the long bones of their children made during the first week 
of life showed areas of increased density, similar to those observed by 
Caffey, in 9, no change in 2 and questionable changes in 1. One infant 
died on the second day of life, after a difficult breech delivery. 


Microscopic sections of the upper end of the tibia, the lower end of the femur 
and a rib were studied. The histologic changes were the same in each. 
The mature cartilage cells were arranged in an orderly fashion and there was 
no increase in the width of the zone of fully grown cartilage. At the cartilage 
shaft junction the invasion of cartilage cell columns was entirely normal in 
appearance. However, there was an excessive amount of calcified matrix sub- 
stance and this extended down into the shaft as a dense zone for about 1 mm. 
The presence of this excessive matrix seemed to be due to an excessive deposition 
as well as failure in destruction. These trabeculae of calcified matrix were for 
the most part devoid of bone, although there were numerous osteoblasts sur- 
rounding each. As one progressed further into the shaft, this darkiy staining 
matrix began to be encased in bone so that approximately 2 mm. below the carti- 
lage shaft junction there was a zone of dense bony trabeculae laid down upon a 
scaffold of calcified matrix substance. Still further down the shaft the trabeculae 
were thinner, much less dense and resembled the structure of normal bone. There 
was no excess of osteoclasts such as is seen in lead poisoning. The marrow 
elements were entirely normal. 


189. Whitridge, J., Jr.: Changes in the Long Bones of Newborn Infants 
Following the Administration of Bismuth During Pregnancy, Am. J. Syph., Gonor. 
& Ven. Dis. 24:223 (March) 1940. 
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Interstitial Keratitis—(a) Pathogenesis: In a contribution which is 
potentially of major importance, Kruse *”° and his collaborators present 
observations of the ocular changes observed in a small group of patients 
known to be receiving insufficient riboflavin and describe improvement 
in these lesions which took place when adequate riboflavin was added to 
the diet. Since morphologically the lesion in the cornea resembled 
that seen in interstitial keratitis in patients with congenital syphilis, the 
authors sought patients with that condition to treat. They report the 
cases of 2 patients, a child 9 years of age with congenital syphilis and 
a woman 24 years old with acquired syphilis, who suffered from pro- 
gressive interstitial keratitis in spite of regular antisyphilitic treatment. 
Two patients to serve as control were given tablets of acetylsalicylic 
acid; the 2 experimental patients were given riboflavin, and all anti- 
syphilitic medication was stopped. The authors relate that remarkable 
improvement occurred in the inflammatory process in the eyes of the 
treated patients. They are not convincing. 

They promise further observations and later a detailed comparative 
study of the morphology of the changes in the cornea in ariboflavinosis 
and in various forms of keratitis. 

A contrasting observation of great interest is provided by Dean, 
Dean and McCutchan.’* These authors describe the cases of 6 patients 
with interstitial keratitis who were relieved by the identification and 
removal of an offending food or foods by an elimination diet, only to 
have the process recur if the food was taken again. 

Klauder’s 1** discussion of the various theories as to the pathogenesis 
of interstitial keratitis and his fruitless attempts to confirm any of them 
experimentally again emphasizes the necessity for extreme caution in 
associating this condition with any one pathogenic mechanism until 
a clearer classification of interstitial keratitis into its various forms is 
available. 

(b) Clinical Manifestations: Klauder and Cowan *® stress the fact 
that almost without exception some residual of an attack of interstitial 
keratitis remains. Often these corneal scars can be seen by ordinary 


190. Kruse, H. D.; Sydenstricker, V. P.; Sebrell, W. N., and Ceckley, H. M.: 
Ocular Manifestations of Ariboflavinosis, Pub. Health Rep. 55:157 (Jan. 26) 
1940. 

191. Dean, A. M.; Dean, F. W., and McCutchan, G. R.: Interstitial Keratitis 
Caused by Specific Sensitivity to Ingested Foods, Arch. Ophth. 23:48 (Jan.) 
1940. 

192. Klauder, J. V.: Clinical and Experimental Study of Interstitial Keratitis, 
J. Invest. Dermat. 2:157 (Aug.) 1939. 

193. Kiauder, J. V., and Cowan, A.: Corneal Examination and Slit Lamp 
Microscopy in the Diagnosis of Late Congenital Syphilis, Especially in Adults, 
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examination, but at times they are so small that they cannot be detected 
except by slit lamp microscopy. 

Kopp and Solomon’ bring out the infrequent association of 
untreated juvenile dementia paralytica and interstitial keratitis but 
report several instances of the appearance of the ocular lesion in juvenile 
patients with dementia paralytica who had been given fever therapy. 
They draw the obvious analogy between this phenomenon and the often 
reported occurrence of gummatous lesions after malarial treatment of 
acquired dementia paralytica and relate it to an alteration in the patient’s 
immune status produced by artificial fever. 

Treatment.—Heymann and Enright ** feel that children with inter- 
stitial keratitis who do not show improvement from routine treatment 
should be given the benefit of two weeks of daily artificial fever therapy. 

Physical and Mental Growth in Juvenile Dementia Paralytica—The 
Harvard Graduate School of Education *** has sponsored a nonmedical 
physical and psychologic study of children entering the first grade in 
school in selected communities. Yearly measurements of these children 
were made, and later admissions to mental disease hospitals in the locali- 
ties were surveyed to discover children among those measured in whom a 
psychosis had developed. One patient had been hospitalized for the 
juvenile form of dementia paralytica at 15 years of age. Growth and 
mental records were available for the six years prior to his admission to 


the hospital. He had been normal in mental and physical growth at 
the eighth and ninth year levels but showed retardation in physical and 
intellectual development at 10 years of age. During the three years 
prior to admission there was no physical growth, and learning capacity 
fell to the level of an imbecile. 


Treatment.—Howles **" presents a detailed analysis of his experi- 
ences in the treatment of congenital syphilis. The scheme in use in his 
clinic calls for the intramuscular injection of sulfarsphenamine, alternat- 
ing with inunctions of mercury for children less than 1 year of age and 

194. Kopp, I., and Solomon, H. C.: Interstitial Keratitis in Patients with 
Neurosyphilis of Congenital Origin, with a Discussion of Fever as a Precipitating 
Factor of Keratitis in the Paretic Variety, Am. J. Syph., Gonor. & Ven. Dis. 
23:751 (Nov.) 1939. 

195. Heymann, W., and Enright, L. S.: Artificial Fever Treatment in Infants 
and Children: Methods, Indications and Results, Ohio State M. J. 36:40 (Jan.) 
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196. Gardner, G. E.: Prepsychotic Measurements of Physical and Mental 
Growth in a Case of Juvenile Dementia Paralytica, Arch. Neurol. & Psychiat. 42: 
121 (July) 1939, 

197. Howles, J. K.: The Treatment of Congenital Syphilis with an Intra- 
venous Arsenical: An Analysis of Two Hundred and Four Clinical Cases, South. 
M. J. 32:940 (Sept.) 1939, 


1184 ARCHIVES OF INTERNAL MEDICINE 


intravenous injections of mapharsen, alternating with intramuscular 
injections of a suspension of bismuth subsalicylate in oil, for those older. 
Forty-six children received the former treatment, and 204 children 
received mapharsen. This was administered alone to 59 and was com- 
bined with bismuth subsalicylate for 145. From the immediate results 
which he observed Howles concludes : 


The good results which follow the intravenous use of “mapharsen” in prenatal 
and congenital syphilis would seem to merit its acceptance as a standard mode of 
therapy in such cases. The addition of bismuth subsalicylate to the “mapharsen” 
therapy produces even more satisfactory results. 


Lyon and O’Neil*** compare the results achieved by treating a 
group of congenitally syphilitic children with acetarsone and a group 
with other arsenical compounds. In both groups the children received 
heavy metal in alternation. All were adequately treated according to 
arbitrary standards. The authors observed no significant differences 
between the average outcome for the two sets of drugs, but were 
impressed with the fact that regardless of the drug used, children who 
came under treatment before 2 years of age did better than those older. 

In reviewing their experience in five children’s venereal disease clinics 
which are under their control, Lyon and Seymour *® were struck by 
three factors: (a) the inadequacy of antepartum treatment in syphilitic 
pregnant women; (b) failure of parents to cooperate in the treatment 
of their children with syphilis, and (c) delay in instituting treatment 
in children with syphilis after the disease was, or might have been, 
diagnosed. They are so disturbed about this situation that they recom- 
mend the routine administration of acetarsone to every child born of a 
mother with inadequately treated syphilis. This procedure obviously 
begs the question. The control of congenital syphilis depends on: (a) 
prevention, by the early recognition and proper treatment of syphilis in 
the pregnant woman; (b) early diagnosis of the disease in the infant 
born of a woman with syphilis, and (c) proper treatment of the infant 
with congenital syphilis as soon as the diagnosis is established. 

All three of these depend on cooperation of the expectant or actual 
parent ; lacking that, it would seem highly unwise to attempt to devise 
a method of treatment which is a substitute for one that failed because 
of lack of cooperation on the part of the mother, but which itself depends 
on another form of understanding cooperation that is probably more 
difficult to achieve. 


198. Lyon, R. A., and O’Neil, F. C.: Congenital Syphilis: Comparison of 
Treatment with Acetarsone and Other Arsenicals, J. Pediat. 15:19 (July) 1939. 

199. Lyon, R. A., and Seymour, M.: Congenital Syphilis: I. Routine Treat- 
ment with Acetarsdhe of Infants Whose Mothers Were Inadequately Treated 
During Pregnancy, ¥. Pediat. 15:13 (July) 1939. 
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Givan and Villa ?°° used trisodarsen (trisodium salt of 3.3’-diamino- 
4,4’-dihydroxyarsenobenzene-N,N’-dimethylene sulfonic acid) in the 
treatment of 147 patients with congenital syphilis. There were no deaths. 
The remainder of their report is of dubious value, since they speak of 
“curing” interstitial keratitis and imply that nerve deafness improved. 

Keratoplasty—Castroviejo,* McKinney and Kirwan ?°* call 
attention to corneal transplants as a method of restoring vision to an 
eye rendered useless by corneal opacities. The great difficulty is in 
obtaining suitable donor material; collaboration between ophthalmolo- 
gists, with every enucleated eye made available for donor purposes, is 
suggested. 

SYPHILIS AND OTHER DISEASES 


Tuberculosis —Among 2,160 patients admitted to a tuberculosis sana- 
torium, Warring *°* discovered that there were 87, or 4 per cent, for 
whom a definite diagnosis of syphilis could be made. When this per- 
centage was broken down according to race, 3.2 per cent of the white 
patients and 26 per cent of the colored patients had both tuberculosis and 
syphilis. In addition, there were 22 patients for whom one or more 
doubtful or positive serologic tests were obtained who were finally 
decided to be nonsyphilitic. In 11 of these there had been a single 
unverified or unrepeated doubtful or positive reaction, but in the other 
11 repeated doubtful reactions had been obtained. The author relates 
these to the possible effect of tuberculous toxemia in producing false 
doubtful or false positive serologic reactions for syphilis, a suggestion 
which has recently been made by Parran and Emerson.*® 

None of the patients had early syphilis; in 68 of the 87 this disease 
was latent, and the remainder exhibited various late manifestations save 
4 who were apparently cured. From a study of the literature Warring 
concludes that there is no evidence to indicate that the development of 
active tuberculosis occurs more frequently in patients with syphilis than 
among those who are nonsyphilitic, nor in his material was there evidence 
to indicate an increase in the extent of the tuberculous infection in those 
patients with syphilis. In analyzing the course of the tuberculous infec- 
tion under treatment, however, he found that those patients with both 


200. Givan, T. B., and Villa, G.: Trisodium Arsphenamine Sulfonate (Tri- 
sodarsen) in the Treatment of One Hundred and Forty-Seven Cases, Am. J. Syph., 
Gonor. & Ven. Dis. 23:771 (Nov.) 1939. 

201. Castroviejo, R.: Present Status of Keratoplasty, Arch. Ophth. 22:114 
(July) 1939, 

202. McKinney, J. W.: Transplantation of the Cornea, South. M. J. $3: 
205 (Feb.) 1940. 

203. Kirwan, E. O.: Transplantation of the Cornea: Report of a Perfect 
Case, Arch. Ophth. 22:21 (July) 1939. 

204. Warring, F. C., Jr.: Coexisting Tuberculosis and Syphilis, Am. Rev. 
Tuberc. 40:175 (Aug.) 1939. 
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syphilis and tuberculosis in general did less well than those with tuber- 
culosis alone. Not all of the patients had antisyphilitic treatment, byt 
no effort is made to evaluate the additional factor of treatment in those 
who did. Contrariwise, the course of the syphilitic infection in patients 
with tuberculosis did not seem to be materially different from the course 
of the disease in the nontuberculous. 

Regarding the indications for the treatment of syphilis in patients 
with tuberculosis, Warring says: 


(1) If the syphilitic disease is in an infectious stage, treat it to the point of 
noninfectivity, no matter what the extent or type the tuberculosis. (2) Should 
the syphilis be of the latent stage, attention should be paid first to the age of the 
patient. Patients over sixty can usually be safely allowed to forego antisyphilitic 
treatment. If the patient is younger, evaluate the pulmonary disease. Do not 
treat patients with far advanced, progressing tuberculosis who appear to have a 
hopeless prognosis. If the far advanced disease later shows definite evidence of 
improvement, antisyphilitic treatment can then be started cautiously. Delay treat- 
ment in patients with acute, active or exudative types of tuberculosis, no matter 
how small the extent of the tuberculosis. Treat patients with previously active 
pulmonary disease as soon as it becomes quiescent. (3) In patients with certain 
early manifestations of active late syphilis (aortitis, aneurysm, central nervous 
system syphilis) treat the syphilis if it is felt that the patient’s life may sooner 
be endangered by syphilitic infection than by his chronic pulmonary tuberculosis. 
Whereas treatment of syphilis can be delayed in the latent syphilitics while the 
progress of the tuberculosis is observed, it should be begun at the earliest possible 
moment in patients with active late syphilis. (4) Suspend treatment of syphilis 
if the patient has febrile reactions, haemoptyses, develops wet pleurisy or shows 
by X-ray spread of tuberculosis. 


According to these principles 35 of the 87 patients with both syphilis 
and tuberculosis were given antisyphilitic treatment. It is not possible 
to draw very broad conclusions from so small a group, but the response 
of the syphilitic infection to treatment in tuberculous patients appeared 
not to differ from that expected in the nontuberculous. The author feels 
that the question of the influence of antisyphilitic treatment on the course 
of tuberculosis cannot be answered. 

Trail *°° feels that long-standing or well treated syphilitic infection 
facilitates the production of a more fibrous type of tuberculous lesion. 

Semon 7° calls to attention the rarity of the primary lesion of tuber- 
culosis in an externally visible area and discusses the differential diag- 
nosis of such lesions from primary lesions of syphilis. 

Nephritis—With the report of 2 cases, Baker *°? reviews in some 
detail the confusing subject of the relationship of syphilis and nephritis. 


205. Trail, R. R.: Pulmonary Tuberculosis and Syphilis, Brit. J. Ven. Dis. 
15:171 (July) 1939. 

206. Semon, H. C. G.: Tuberculosis and Syphilis, Brit. J. Ven. Dis, 15:159 
(July) 1939. 

207. Baker, B. M., Jr.: The Relation of Syphilis to Nephritis, Bull. Johns 
Hopkins Hosp. 65:196 (Aug.) 1939. 
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As he points out, diagnostic accuracy is essential, because if the nephritis 
is due to syphilis vigorous treatment is indicated, but its presence as a 
coincidental disease may make modifications in antisyphilitic treatment 
necessary. 

He would identify three types of nephritis due or related to syphilis: 

1. Hemorrhagic nephritis indistinguishable from more usual forms 
of the same condition and actually probably due to the usual (strep- 
tococcic) Organism, whose entry into the body has been facilitated by 
the pharyngeal lesions of early acquired or congenital syphilis. 

2. Lipoid nephrosis entirely similar to other forms of lipoid nephrosis 
but with a dramatic response to antisyphilitic treatment. 

3. The syphilitic nephritis of Rich, which is a pathologic entity and 
rarely, if ever, becomes clinically manifest. 


Book Reviews 


Proctoscopic Examination and Diagnosis and Treatment of Diarrheas. 
By M. H. Streicher, M.D., Assistant Professor of Medicine, University of 
Illinois. Price, $3.00. Pp. 149, with 39 figures and 3 tables. Springfield, Ill, 
and Baltimore: Charles C. Thomas, 1939. 


This volume deserves favorable recognition. It is a well dressed book, almost 
a primer, small enough to fit readily into one’s pocket, well printed and clearly 
illustrated. There is a bibliography of fifty-eight references which evidently have 
been selected as worthy representatives of sound proctology. There is an ade- 
quate index. 

The contents are divided into seven parts. In the first part the technical side 
of proctologic examination is well explained. Then the common causes of diarrhea 
and their methods of treatment are considered. The author argues that for prac- 
tical purposes in clinical work six fundamentally different kinds of diarrhea should 
be recognized. These are as follows: diarrheas of mechanical origin, usually from 
tumors and occasionally from adhesions; diarrheas from impaired digestive secre- 
tion; diarrheas from abnormal metabolism; diarrheas from drugs or of nervous 
origin; infectious diarrheas; diarrheas secondary to general disorders such as 
nephritis or leukemia, and finally, diarrheas due to abnormal anatomy such as 
those complicating an enterocolic or rectovaginal fiusla. Such a classification of 
diarrheas is arbitrary but nevertheless of undoubted usefulness. The methods of 
treatment advocated for these various diarrheas are sensible. Due emphasis is 
placed repeatedly on the essential need of accurate diagnosis. 

On the whole, the book is workman-like. Practitioners and students should 
enjoy it. 


Diagnostic Signs, Reflexes and Syndromes. By Wm. Egbert Robertson, M.D., 
Visiting Physician, Philadelphia General Hospital, and Harold F. Robertson, 
M.D., Instructor in Medicine, University of Pennsylvania. Price, $3.50. Py) 
309. Philadelphia: F. A. Davis Company, 1939. 


This is a queer book and of an entirely new type, as is stated in the publisher's 
foreword. It is no less than it pretends to be, a compendium of physical signs, 
reflexes and syndromes. 

In a painstaking manner and overlooking or forgetting very few, the authors 
have collected and tabulated the physical signs, reflexes and syndromes with which 
any observer’s name has ever been related, and these they have set down in alpha- 
betical order. A great many names appear which the usual clinician does not 
associate with the physical signs described, and a great many signs are named 
which do not appear of especial importance. The book on the whole, however, is 
worth owning for reference work if one is interested in the use of a novel form 
of medical dictionary. 


Do You Want to Become a Doctor? By Morris Fishbein, M.D., Editor, 
Journal of the American Medical Association. Price, $1.50. Pp. 176. New 
York: Frederick A. Stokes Company, 1939. 


Prospective medical students eager to learn something of the lure of medicine 
frequently ask what the study of medicine is all about, what preparation is required 
to get into a medical school, what medical school to go to and what happens 
when one gets there. This little book, therefore, is a godsend not only to the 
prospective student who wishes to have his questions answered but also to the 
teacher of medicine who may be asked by a group of college undergraduates to 
tell the boys about medical education and why being a doctor is an absorbing 
occupation. 
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The contents of the book are well arranged. Containing eleven chapters, the 
book begins with a description of today’s process of medical education, con- 
tinues with an account of medical school preparation (including what courses are 
to be taken and how students are selected) and ends with two chapters which 
hint as to what the future of medical practice is likely to be in the light of all the 
currents that nowadays are so clearly affecting its course. 

The entire book is so simply written that any one can understand it. It deals 
with cold facts rather than with the romantic side of student life. It pretends to 
do no more than to offer to the young man who wishes to enter medicine a guide 
to the possibilities along the route that he must follow. It accomplishes this pur- 
pose with two of the essential virtues of persuasive writing, clarity and brevity. 


Diagnosis and Management of Diseases of the Biliary Tract. By R. 
Franklin Carter, M.D., F.A.C.S., Charles H. Greene, Ph.D., M.D., F.A.C.P., 
and John Russell Twiss, M.D., F.A.C.P. Price $6.50. Pp. 432, with 90 illus- 
trations. Philadelphia: Lea and Febiger, 1939. 


The object of this book, as the authors state, is to set forth the principles of 
diagnosis and management of diseases of the biliary tract in as practical form as 
possible. To accomplish this end they have divided their subject matter into six 
parts: etiology, diagnosis, medical treatment, surgical treatment, results of surgical 
treatment and a final division of weight and dietary tables. Certain chapters 
were written by associates of the authors. 

Great emphasis is placed on duodenal drainage. The authors clearly outline 
their technic and supplement their argument with photographs. The many illus- 
trations add greatly to the value of this book. At the end of each chapter there is 
a more than adequate list of references. 

In this manner the authors have succeeded in covering their field rather 
thoroughly. 


Materia Medica, Drug Administration and Prescription Writing. By Oscar 
W. Bethea. Fifth edition. Price, $5. Pp. 577, with supplement 39 pp. 
Philadelphia: F. A. Davis, 1938. 


The chapters on prescription writing are practical and take up all the points 
which the student must know. Part I, consisting of some 400 pages, considers 
alphabetically various therapeutic agents with reference to the properties, prepara- 
tion, indications and dosage. There are many illustrative prescriptions. While 
much useful material is presented, undue space is given to semiobsolete prepara- 
tions. Half a page, to mention one example, is given to juniper tar; regarding 
its uses the statement is made, “Has been used in the treatment of chronic nephritis, 
particularly when evidenced by edema.” This sort of thing takes one back to 
nineteenth century medicine. 


Ergebnisse der physikalisch-diatetischen Therapie. Edited by H. Lampert, 
M.D., Director of the Institute of Physical Therapy at Frankfurt in associa- 
tion with W. Heupke, M.D., of Frankfurt, J. Kowarschik, M.D., of Vienna, 
and J. Kithnau, M.D., of Wiesbaden. Volume I. Pp. ix + 410, with 94 illus- 
trations and many tables. Dresden and Leipzig: Verlag von Theodor 
Steinkopff, 1939. 


For many years the Germans have, on the whole, been more seriously con- 
cerned with various forms of physical therapy than have physicians in the United 
States. The editors of this venture now sense the need of bringing together from 
time to time, in readable form, reports of the advancing knowledge in the con- 
tiguous fields of physical therapy, dietetic therapy and chemotherapy. 

Volume I of the series starts off at a good pace. Exercise, heat, baths, climate, 
short wave therapy and diet each receive consideration. The editors have gathered 
together a group of articles, clearly presented by competent writers, on various 
uses of these methods in the treatment of different types of disease. 
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The section of the volume which deals with dietetic therapy is, to an American 
reader at least, somewhat commonplace. It is always stimulating, however, to 
interchange ideas with physicians from other parts of the world; thus, to read 
German ideas regarding diet in the therapy of cutaneous disease is informative, 
just as are German ideas in regard to such topics as diets for persons with diabetes 
and the peculiarities of protamine zinc insulin. 

The articles which discuss diet in pregnancy and the treatment of hyper- 
thyroidism are further off the beaten track. Dr. Gaehtgens, of Leipzig, has pro- 
duced some excellent graphs showing the tendencies toward various kinds of 
avitaminosis which pregnant women often display. Dr. May of Kreuth suggests 
the use of fluoride instead of iodide as a regulator of metabolic rate in hyper- 
thyroidism—an interesting suggestion which might be studied further. 

The entire volume is well indexed. Each chapter has an adequate bibliography. 
If future numbers keep up to the standard of the first volume, these Ergebnisse 
should have a successful future. 


The Hospital Care of Neurosurgical Patients. By Wallace B. Hamby, M.D, 
Price $2.00. Pp. 118, with 24 illustrations. Springfield, Ill., and Baltimore: 
Charles C. Thomas, 1939. 


Neurosurgeons are apt to have an almost ritualistic regard for detail in con- 
nection with the nursing of their patients. This is fitting; patients who have 
undergone neurosurgical operations are distinctly more ill than those in the 
general surgical service. 

This monograph is designed to acquaint the nursing staff and the junior intern 
with the essentials of ward management of such patients. Preoperative and post- 
operative care, dressings, technics of the various diagnostic procedures and the 
objectives of the major surgical projects are dealt with. The author consistently 
keeps his audience in mind, and the studied simplicity of the presentation will be 
welcomed by those first approaching a field in which there still seems to be so 
much “black magic.” 

One difficulty is that although neurosurgeons feel very strongly about the 
various measures in management, there is little agreement among them. Any 
attempt at standardization seems a little ambitious. Hence we recommend that 
the house staff obey scrupulously every negative injunction the book imposes and 
as scrupulously refrain from initiating any measure it suggests without the specific 
consent of the surgeon. 


Aparato circulatorio. By Pedro Cossio. Second Edition. Pp. 407, with 309 
figures and 4 plates. Buenos Aires: Libreria y Editorial “El Ateneo,” 1939. 


This handsome book, finely printed and beautifully and profusely illustrated, 
may well invoke the praise of Dr. Cossio’s North American colleagues. It is 
really an advanced treatise on physical diagnosis; after preliminary chapters on 
anatomy and physiology there are detailed discussions of physical examination, 
electrocardiography, roentgenologic diagnosis, measurement of venous pressure, 
circulation time and similar topics. Finally, there is an exhaustive section on the 
semiology of the arrhythmias. The material is well presented and, as mentioned 
above, the diagrams and the reproductions of roentgenograms, electrocardiograms 
and heart sound tracings are unsurpassed. 


Die feinsten Blutgefasse des Menschen. By Prof. Dr. Otfried Miiller. Price, 
60 marks. Pp. 928, with 229 charts. Stuttgart: Ferdinand Enke, 1939. 


This beautifully printed monograph of some nine hundred pages tells in minute 
detail about the state of the capillaries in all sorts of diseases. Many exquisite 
illustrations, for “the most part in color, illustrate the text. This is indeed a 
monumental reference work even though the text makes heavy reading. The 
bibliography is poorly arranged. 
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